











The forty ton Press Platen above, and the parts and assen: 
blies illustrated at the left, are typical of thousands of Steel. 
Weld Fabricated units produced and machined by Mahon 
for hundreds of manufacturers of heavy machines and other 
mechanical equipment. If parts of your product could be re- 
designed and produced to better advantage through Steel: 
Weld Fabrication, or, if you require a limited number of 
large heavy pieces in which pattern costs are a considero- 
tion, you can turn to The R. C. Mahon Company with complete 
confidence . . . personnel and facilities are available 
within the Mahon plant to do the complete job from drawing 
board to finished machining. You will find in the Mahon 
organization a unique source with complete ultramodern 
fabricating, machining and handling facilities to cope with 
any type of work regardless of size or weight . . . a source 
where skillful designing and advanced fabricating technique 
are supplemented by craftsmanship which assures © 
smoother, finer appearing job embodying every advan: 
tage of Steel-Weld Fabrication. See Mahon’s Insert in 
Sweet's Product Design File, or write for further information. 


THE RR. C. MAHON COMPANY! 


DETROIT 34, MICHIGAN 


Engineers and Fabricators of Steel in Any Form for Any Purpose 


MATUN 


For more information, turn to Reader Service Card, Circle No. 417 
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) a 
56-Hour Work Week 3 Year Here you see a long life Incoloy hydrogen annealing 
es retort going into the furnace at L. & R.’s shop where it 
will soak at 2050° F. for 4 hours, then be gradually 
cooled to room temperature. It was fabricated by the 


eee Incoloy retort still going strong Newark Mertat Propucts Co., Kenilworth, N. J.. from 






















1100 pounds of Incoloy. 


at temperatures up to 2050° 
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Latest reports on Incoloy®, new companion alloy to Inconel®, include some ing. 
remarkable service records. me: witl 
As a hydrogen annealing retort, for instance. 
Here — where other metals failed quickly, some in as little as 42 hours — 
Incoloy has already given over 3,000 hours of service. And it’s still going strong. 
This Incoloy annealing retort is being used by L. & R. HEAT TREATING COMPANY 
in Newark, N. J., for heat treating T.\. shields, hearing aid components, and 
laminators for servo-motors. 
What an ordeal this retort goes through! 
First, after being loaded, the retort is soaked at 2050°F. for 4 hours. Then the 
temperature is reduced 100°F. hourly until the retort reaches 1200°F. It is held 
there an hour and then allowed to cool to room temperature. A total heat of 14 
hours. And it has to go through this grind four times a week! 
L. & R.’s Incoloy retort has been in service a year now and it’s still in shape A 
for more of the same. pro 
Their engineers, still watching Incoloy’s record, already say service has been Lac 
“very satisfactory.” may 
The fabricators of the Incoloy retort, NewarK Mera Propucts Co., Kenil- 
worth, N. J., found that this new member of the Inco family was readily fabricated 
into heat treating equipment of all types. It is both workable and weldable for 
maximum flexibility in efficient design. 
If you would like to learn more about Incoloy, write for your copy of “Pre- 
liminary Report on Incoloy.” 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, New York 
—— Incol isting Applications J 
TST SETS ncoloy ... for Heat-Resisting Applications 





For more information, turn to Reader Service Card, Circle No. 469 
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Pastel-colored phenolic moldings seem to be on the way. haboratory de- 
velopment s are promising but it will be another year or more before the 
new molding compounds are available in quantity. Phenolics with improved 
chemical resistance and greater are resistance are also being developed. 
Substantial improvement in any of these directions will tend to increase 
the use of phenolics at the expense of ureas and melamines, since phenolics 
are much cheaper and easier to mold. 





Metal powder strip is now being produced in this country by a process 
claimed to be economically practical. Thin strip can be produced, and 
composite strip, such as iron on one side and copper on the other, is also 

' possible. 








Pre-plated investment castings are being produced by British molders. 
A low melting alloy pattern is plated with high melting metals, such as 
copper plus chromium. After investment and drying, the mold is heated to 
melt out the pattern, but the higher-melting plate remains as a mold lin- 
ing. The casting metal is poured while the mold is still hot, and it bonds 
with the metallic lining. 








A radically new technique for rapid drying of organic coatings without 
the use of heat has been developed. Called Chem-Dry, the process is based 
on the reaction of sulfur dichloride vapor with the resins and oils in the 
coating. Exposure to the vapor for 2 to 20 sec produces an initial set, 
and hardening is completed without contact with the vapor in a matter of 
minutes. This chemical method substitutes cross-linking of molecules for 
the usual oxidation and/or polymerization. 





A ductile steel powder has been developed in Germany. The powder is 
produced from the molten phase and grain size can be closely controlled. 
Lack of the brittleness generally characteristic of ferrous alloy powders 
may lead to expanded applications for these metal powder parts. 





The days of rock-bottom zinc and lead prices may be numbered. Acting 
on a request by the National Lead and Zinc Committee, an industry group, 
the U.S. Tariff Commission is now holding public hearings to determine 
whether changes should be made in existing tariffs on shipments of the two 
metals coming into this country. Under the Trade Agreements Extension 
Act, this country can raise its tariffs if the Commission and the President 
decide imports are seriously injuring the domestic industry. 




















A\uminum can now be coated with strongly-bonded films of polytrifluoro- | | 
chloroethylene. Thickness of the film ranges from 0.005 in. upward, the 
(Continued on page 4) 
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optimum being about 0.010 in. The coating is claimed to have no pinholes 
and will remain undamaged when the base metal is bent or otherwise deformed. 


All-magnesium aircraft are being seriously considered by the Air 
The lighter weight of magnesium, compared to aluminum, allows thick 
tions to be used with no increase in weight. Thicker sections, in 
eliminate the need for many stiffening members and fasteners, thus 
ing design and production costs considerably. So far tests have been cop. 
ducted mainly on aluminum structures redesigned for magnesium, So that the 
full possibilities of magnesium design are not yet known. 





4rn, 
wer. 


Oriented ferrites with a maximum BH product of about 3 million are ex- 
pected to be available commercially in Holland and England within a few 
months. Values of 4 million have been achieved in the laboratory, with 
orientation being obtained by use of an intense magnetic field during 
pressing. Fabrication is complicated by the slow pressing cycle needed 
to allow orientation and the need for demagnetization before removal from 
the die. . . . Powder metal magnets of copper-nickel-iron alloy are being 
produced in England. Experts disagree as to whether these materials can 
ever compete with the alnicos, but they seem to agree that the ferrites 
can and will. 





Lower cost shell molding is foreseen by promoters of this relatively 
new foundry process. One source predicts that the amount of phenolic resin 
needed per mold may eventually be cut in half as a result of improvements 
in technique. Currently, shell molds contain about 6% resin by weight. 





Two essentially nonadhesive materials- the fluorocarbons and the sili- 
cones- have now been combined into a pressure-sensitive tape. The tape 
consists of a fluorocarbon film to which is bonded a new silicone adhesive. 
The result is a highly chemical- and heat-resistant adhesive tape suitable 
for use at temperatures from —65 to 300 F. 











Electroplates on iron powder parts capable of meeting rigid government 
specifications are claimed to be achieved by means of a new process. A 











series of eight operations, including impregnation under high vacuum, is 
used to prepare the surface for plating. Coatings of copper, 
chromium, zine or cadmium that are not absorbed and do not migrate can 
Mirror fin- 


then be obtained by conventional electroplating techniques. 
Ashes are possible. 


New tinted safety glass for TV cabinet protective windows has been de- 
veloped by two major companies. In both cases, a neutral tint has been 
incorporated in order to control light transmission and thus enhance con- 
trast of the picture tube under a wide range of external lighting condi- 
tions. In one glass sandwich, the color has been added to the vinyl 
interlayer; in the other it has been added to the glass. Color in the glass 
itself is claimed to make it possible to vary the thickness of the inter- 


layer according to the implosion requirements without affecting light 
transmission characteristics. 
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Another new development using 
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B. F. Goodrich Chemical Co. does not make these food waste disposer parts. 


We supply the Geon and Hycar raw materials, 


FOOD WASTE DISPOSER EFFICIENCY IMPROVED with ceon and tycar 


rome a food waste disposer with 
two unique features—a flexible 
stopper made of Geon vinyl plastic 
and a shock absorber and throat 
baffle made of Hycar American 
rubber. 


The stopper replaces conventional 
metal ones, will not chip, crack, mar 
dishes or sink if dropped. Fitting 
tightly in the opening, it makes the 
sink drain leak-proof. It can be used 
asa food scraper—food acids or stains 
can't harm it. In tests with all types 
of detergents and soaps, this Geon 
stopper retained its flexibility and 
brilliant color. 


The Hycar shock absorber and 
throat baffle, when compressed, pre- 
vents metal-to-metal contact of the 
sink and the disposer, eliminating 


noise and vibration. The baffles in 
the throat keep splash and small par- 
ticles from leaping out of the shred- 
ding chamber—yet allow easy entry 
of food waste for shredding. This 
Hycar part retains its resilience, helps 
dampen vibration, and resists greases, 
alkalies and mild acids common to 
kitchen work. 


Perhaps there’s an idea here for 
you in what Geon and Hycar can do. 
These versatile materials are comple- 
mentary, offer some of the same prop- 
erties. And each has specific advan- 
tages that may help you solve design 
problems, simplify operations, im- 
prove or develop more saleable 
products. For technical advice, please 
write Dept. GN-6, B. F. Goodrich 
Chemical Company, Rose Building, 


Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitchener. 
Ontario. 


Hycar 


Ree U.S Pat. OFF 


Amuritian Ry gon 








GEON RESINS « GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable 


GEON polyvinyl materials 


HYCAR American rubber e« 


GOOD- RITE chemicals and plasticizers e 


HARMON colors 


For more information, turn to Reader Service Card, Circle No. 481 
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moe News Digest 


Laboratories and production equipment were on 
display to visiting European powder metallurgists last month 
as they toured the country under Foreign Operations Ad- 


ministration Point 4 sponsorship. 





Point-4 Points to Powdered Metal: 





Sylvania 


Visiting Scientists 
Survey U.S. Production 


A friendly invasion of 31 powder 
metallurgists representing 8 countries 
arrived in New York on Sept. 30. 
Here under the auspices of the For- 
eign Operations Administration as 
part of the Point-4 sponsored Organ- 
ization for European Economic Co- 
operation, the group immediately 
swung into a concentrated 37-day 
study of U.S. research, production, 
and application techniques in powder 
metallurgy. 

After a day of orientation lectures, 
the group split into four sub groups 
according to specific interests for 
plant visits to take a first hand look 
at American production in action. 

The status of world progress in 
powder metallurgy was reviewed for 
the visiting scientists by leading edu- 
cators, journalists and research men 
active in American concerns. Kemp- 
ton H. Roll, Assistant Secretary 
of the Metal Powder Association, 
summed up the purpose of the proj- 


ect in an orientation lecture to the 


group. He pointed out that the sci- 


ence of powder metallurgy actually 


saw its greatest early development in 
Europe and _ that European metal- 





Materials Conference 
Proceedings Published 


Papers read at the Basic Ma- 
terials Conference last June will 
be published by Clapp and Po- 
liak, producers of the Confer- 
ence and concurrent Exposition. 
In book form (265 pp, $7.50), 
“Materials for Product De- 
velopment—1953"" covers dis- 
cussion of a wide range of 
modern production materials. 

The 2nd Basic Materials 
Conference and Exposition will 
be held in Chicago's Interna- 
tional Amphitheater May 17-20, 

1954. 





Lectures and discussion periods after each plant tour 
provided an opportunity for the represenstatives of seven 














European countries to clear up questions on production and 
research. Here they listen to Dr. Schwartzkopf of American 
Electro Metal Corp. 






lurgists evolved the theories which 
are the basis for the industrial iia 
cation seen in this country today. 
to wartime dislocations, however, a : 
country has forged ahead of Europe 
both in applying the techniques ot 
powder metallurgy and in scientific 
research. He pointed out that the 
reasons behind the rapid development 
of powder metal use here— economies 
in materials and reduction of machin- 
ing and skilled labor requirements 
were doubly applicable in material 
and skilled-labor short Europe. Devel- 
opment of powder metals in Europe 
has lagged, largely because about all 
of Europe's industrial facilities have 
been concentrated on reconstruction 
rather than development of new 
methods and materials. 

In a discussion period after tere 
tour of Sylvania Electric Products 


Inc., the visiting scientists discussed 
the progress and industrial status of 
(Continued on page 206) 
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Low cost dies. such as this solid mahogany underbody form for the Corvette, 


can be made in a hurry and used in pilot production of large plastic moldings. 


For a faster production cycle, matching soft metal dies are used. 






(. M. Sehedules Production 


of Plastic Car Bodies 


New Facilities to Turn Out 1000 per Month. 


Reinforced plastics for automobile 
bodies will get their first large scale 
production test early in 1954. Gen- 
eral Motors will produce, in volume, 
an all plastic body for the Chevrolet 
Corvette sports car, and the future 
of basic materials for automotive 
bodies may depend to a large extent 
on Chevrolet's experience with the 
reinforced plastic material. As the 
lirst plastic production model to come 
off an assembly line of a member of 
the big three, a lot of eyes besides 
those of prospective buyers will be on 
the Corvette’s performance, cost and 
production methods. If the material 
lives up to even half of the potential 
qualities unveiled recently by Chev- 
rolet, steel can look for some stiff 
competition in the not too distant 
future, 

According to the experience of the 
General Motors Experimental Div., 
the most challenging attribute of large 
laminated polyester moldings is low 
tooling cost and short transition time 
between drafting board and produc- 
tion line. Chevrolet engineers esti- 
mate that the entire tooling cost for 
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the 60 plastic moldings that make up 
the body, dash and underbody of the 
Corvette will be under $500,000. The 
same body in steel would require dies 
costing about $41!/, million. They 
point out that the present Corvette 
body was first shown as a plaster 
model at a display in January 1953 
and production stemmed from the in- 
terest that was aroused at that time. 
Limited production — started five 
months later. The same model pro- 
duced in steel would have required 
several years for tooling. 

Total Corvette production in 1953 
will be about 500 bodies, but a new 
plant for plastic moldings will be 
completed in Ashtabula, Ohio in De- 
cember and new assembly facilities in 
St. Louis will turn out about 1000 cars 
a month early in 1954. The car will 
be priced around $3500 (including 
a hopped-up Chevrolet 150 hp engine 
with three carburetors and dual ex- 
hausts). 

At present all the plastic compo- 
nents that go into the body are pro- 
duced by lay-up bag-molding. Woven 


or compacted mats of glass fibers are 


Reinforced plastic body com- 
ponents lined up in front of finished 
car represent five of the sixty moldings. 


layed on mahogany forms, painted or 
sprayed with liquid polyester resin 
and catalyst, and then placed, mold 
and all, inside a large airtight bag. 
The air is then exhausted from the 
bag, and atmospheric pressure molds 
the plastic to the die as curing takes 
place. This process is not only slow 
and cumbersome, but produces a 
rough surface that must be sanded be- 
fore finishing. A much better finish 
can be obtained from matched metal 
dies which also can be heated to pro- 
vide a faster curing cycle. The new 
facilities at Ashtabula will use the 
matched die process. 

Final finishing of the polyester 
moldings for the Corvette results in a 
paint job similar to the finish on 
steel automobile bodies. The basic 
body components are fabricated in an 
unpigmented colorless state and are 
coated with a baking primer and final 
coat of medium-baking, synthetic 
enamel. The enamel and primer fill 
the pores in the molding and prevent 
water adsorption by capillary action. 

The gfass laminate bodies have a 
better strength-weight ratio than steel, 
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and the superior resiliency of the plas- 
tic eliminates denting. If the skin is 
punctured or torn by severe stress, re 
pairs can be made quite simply with 
a patch of glass fiber and plastic 
Well-made repairs are virtually invis 
ible and are quite strong. 

Little difhculty has been exper! 
enced in fastening the plastic body 
to the frame of the car, as the co- 
efficient of expansion of plastic is 
close enough to that of steel to allow 
direct bolting to structural members. 
Plastic to plastic joints utilize both 
bolting and adhesive bonding. 

With production of the plastic 
sports car scheduled for 1000 per 
month, it will be scarcely more than 
a small pilot operation compared to 
total car production. But as such, it 
should be a center of attention for ma- 
terial engineers, suppliers and market 
analysts, as production problems and 
high costs will be attacked as never 
before. 





Unscrambling the Alphabet: 


Dept. of Commerce 


Lines up BDSA 


The Business and Defense Services 
Adminis:ration (BDSA) of the U. S. 
Dept. of Commerce, was chartered 
on Oct. 1 in hope of clearing the 
heavy broth surrou \ding the alphabet- 
soup of Department of Commerce 
agencies. Many of the departments 
changed, created or realigned in the 
move are directly important to the 





What They Said...... 


REINFORCED PLASTICS ‘“Per- 
haps some day in the future auto- 
mobile bodies will be made of some 
plastic material, but accomplishment 
of this is so remote it is deserving 
of only ‘possibility thinking.’ Some 
of our contemporaries have prophe- 
sied the production of bodies by low 
pressure molding of plastic impreg- 
nated fibrous material of various 
kinds. This is a spectacular sugges- 
tion which in the light of remark- 
able wartime uses of this technique 
seems reasonable at first glance. 
However, without going into tech- 
nicalities, it is mecessary only to 
point out that the optimum molding 
cycle is far too slow to keep pace 
with automobile production.”’—C. 
W. Sundberg, Feb. 1945. 


STEEL “It has been demonstrated 
that approximately 3 tons of high 
strength steel are equivalent to at 
least 4 tons of carbon stee]. . . . For 
every ton of carbon steel consumption 
rendered unnecessary by the use of 


high strength steels, our natural re- 
sources are conserved by 1.8 tons of 
iron ore; 1.4 tons of coal; 0.5 tons 
of limestone, and 0.3 tons of pur- 
chased scrap and other materials—a 
total saving of raw materials out of 
all proportion to the small quantities 
of the alloying elements consumed in 
the manufacture of these superior 
steels.” —A. F. Stuebing, U. S. Steel 
Corp., June 16, 1953. 


MACHINABILITY TRACERS 
“... by use of tracer techniques, tool 
wear and tool life can be measured 
more rapidly, with less cost and more 
precisely than by conventional meth- 
ods. Thus, many, many more tool 
life measurements can be made now 
than in the past and, thus, many more 
determinations can be made on those 
factors which are going to improve 
tool life and reduce costs in indus- 
trial machining operations.””—M. 
Eugene Merchant, Assistant Director 
of Research, Cincinnati Milling Ma- 
chine Co., May 25, 1953. 


hard-goods materials field. Here js th, 
new line-up... . . 
The BDSA is an entirely ney 
agency which will: 
1). Continue the residual fyp 
tions of the former National Prodyc. 
tion Authority (NPA). 


2). Consolidate five current 
partmental offices of the Department 
of Commerce. 

3). Establish 25 new Indust: 
Divisions which will handle defens 
mobilization and business service a 
tivities. 

The purpose of the BDSA, accord 
ing to the Department of Commerc 
is to provide a focal point for effec 
ive cooperation and exchange of in 
formation between government and 
business. 

The five existing Department o! 
Commerce offices which are now un 
der the BDSA are: the Office 
Technical Services (OTS) ; the Offic 
of Distribution; the Field Service 
staff functions of the Industry Evalu 
ation Board; and the Office of In- 
dustry and Commerce (including th 
OIC Trade Association, Commodities 
Standards and Area Development 
Divisions). 

The BDSA is under the authority 
and Supervision of the Assistant Sec- 
retary of Commerce for Domesti 
Affairs and is directed by an adminis- 
trator. As yet, there have been no 
permanent appointments to either o! 


these posts. Carl F. Oechsle is Acting 


Assistant Secretary of Commerce for 
Domestic Affairs and H. B. McCoy, 


former Acting Administrator of the 


now defunct NPA has been appointed 
Acting Administrator of the BDSA. 
Mr. McCoy has also been appointed 
permanent Deputy Administrator 


BDSA Staff Offices 


The BDSA will have three Staff 


(Continued on page 216) 
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Be A Weight Watcher If you 
weekly steel production an 
ment as an economic indicator, 
the tonnage figure rather than 
yer cent of capacity. More steel 1s 
now made at 95% capacity than at 
O% rate a year ago. S8o&% oft 
capacity Now produces steel at a 
oreater rate than during the most 
active week in 1950 when produc 


tion was 104%. 


Plastic Pipe The first all plastic 
cross-country pipe lines are in oper- 
ation at Williston Basin. The three- 
inch butyrate pipe can move more 
than 2500 barrels a day at an oper- 
ating pressure of 90 lb. Construction 
was reported to be far easier than a 
steel pipeline, as the extruded pipe 
sections weigh only 13 |b per 20 ft 


enetn. 


Do It Now The American Stand- 
ards Association urged business man- 
agement to prepare uniform stand- 
ards in advance of developments in 
the use of electronics and atomic 
energy in private industry. If stand- 
ards are not established now, the 
association warned, industry will have 
to build them later and unscramble 


fantastic mess 


Glass Fiber Paper Paper com- 
panies are calendering paper from 
extremely fine glass fibers. Incom- 
bustible, the paper is used in elec 
trical laminates, filters for hot cor 
rosive gases and liquids, and as plate 
separators in batteries. Manufacturers 
feel that they have not yet scratched 
the surface of the number of _ its 
uses. 


Quiet Please A major producer 
of acoustic materials reports that de- 
mand for sound deadening products 
prompted the company to double ca- 
pacity for the production of sound 
control products by January 1954. 


Flash Power Pilot plant produc- 
tion of a powdered magnesium fuel 
suitable for small internal: combus- 
tion engines is underway. Initial 
claims rate one pound of the mag- 
nesium fuel (production cost: 56¢) 
equal to 10 gal of gasoline. Special 
engine to run on fuel would re- 
quire fewer moving parts, and would 
be less costly to produce. 
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HEAT RESISTANCE 

ARC RESISTANCE 

STRENGTH & WEAR RESISTANCE 
STABILITY 


in molded 
electrical 
parts? 





Today’s new Ace Hard Rubber 
compounds are far more than “just good 
insulators” in electrical-mechanical parts. 
Look at these representative values: 
Tensile strength to 10,000 psi, moisture 
absorption as low as 0.04% , power factor 
0.006; arc resistance as high as 190; 
dielectric strength to 600 v/mil; surface 





resistance over 10° megohms; heat ® 
resistance to 300 deg. F. Compounds ACE 

can be blended to give just the right dielectrics: 
combination of properties for cach 

job...economically, too, because it’s High dielectric 


sheet and extruded 


never necessary to “over-design.” - 
Dhicnnhintils hel tie nak Wien shapes ideal for 

ractically any size and s ape can myriads of O® 
be molded, even with complicated punched or C:) 


inserts. Machinable to close machined parts. (Q) 
tolerances, with excellent (o) 
dimensional stability. Why not 


check up on today’s new 
compounds for your designs? 


Design hints covering wide variety of 
Ace hard rubber, Ace plastics, and 
rubber-plastic blends are available in 80-pg. 
Ace Handbook. Write for your copy today. 





ACE rubber and plastic products 


® AMERICAN HARD RUBBER COMPANY 


& 93 WORTH STREET + NEW YORK 13, N. ¥. 








For more information, turn to Reader Service Card, Circle No. 362 





To users of phosphate coatings, 
Pennsalt offers the 


NY 


A complete system linking together supplies and operations... 




























Rece 
Brath 


A es oo 

Ra app 
“a complete, set 
ae x S eee @ A! 
pat ns : Z BS migh 


a nj for cleaning, pickling, phosphating, and rinsing . . . Btural 

% all from one reliable source—Pennsalt 7 
IS il 
neer: 
balanced ' cycle me plast 
applied, W & eee soon 
bn. os . 2 T 
tailor-made by Pennsalt engineers to fit your B lar t 


operations and equipment ‘ _ 
m DLOd 








~ 
ox! 
ls 
—~ . 
r, 
es a 
% A 4 
0 Se 


SS Ft9- 
te ge 
bso Splatt 
+ Te 


- 4. 
ahh oe eet 
io 


x 





Tae 


. ae, 


Fa mak 5 Sines " 
“ther 


beg 


SO re ag 


tary 


sorwiceds ama maintained)... ic 


resi 
: ; phy 
by experienced field servicemen on a ran; 
regular, scheduled basis 4 a 
pro 
tior 

4 r) ss I 

| | phe 

~ 2 | has 

nat 


~. f. * 
» C5 


wy &, » 


E is # 
pom ps 4 
~_ 


.% ar 
* stego 
~* . 

> Sal 


a 





a 
r 4 - 
x < > 
or 
7. 
Ae 
. . 


bh 62 ‘a 


e-« 
~~. 2 


o rf Bay 3 * 
‘tego ‘oO betes 
; 
= 


Ps ee ee 


~~ Sawer 
+ . aos * 
ae OF heat 
andy 
~~ 


al = 
“weeny oa 
- +: 

a 


i 
& oe ys 
” 4 re + - 
‘ee « tate, _—~ 
eo ie 
~ 
= 
ad 


— th. 
ether 
2 


a 
ad -s 


* 
om” 


- 





-” 


nr 


- 
> —<* 


to help pre-sell your quality finish . : | 
to wholesalers, dealers, and consumers a J ” the 


. 
i 
5 8 


= 


At Pennsalt’s famous White- 

marsh Research Laboratories, A 4 

where Fosbond was devel- ce WI 

oped, there are unusually ar st 

fine testing facilities at the . a 

disposal of manufacturers fy is — ad re! 

using the Process. ee ss , ac] 
— “ 

rai 


He os 
a 
-~ - * 
4 ~~ t2. 
ee 
>_ *» L 
» 
~ > 


——. 


. 
. . 
fie . 


a“. 


- Py SK 


2 
~~ 


pi 
wh A’ Fa ' 


os 
. 
. 
” 
“—  « 
; . 


rr" 
i) 


MATERIALS & METHODS N 


Materials & Methods 





New Phenolic-Glass Laminates 
for Elevated Temperatures 


by JOHN B. CAMPBELL, Associate Editor, Materials & Methods 


Recent developments in reinforced plastics indicate that they, 
rather than metals, may be the answer for some structural 
applications in the 300-500 F range. 


®@ ANY SUGGESTION THAT plastics 
might replace metals in some struc 
tural applications because of superior 
properties at elevated temperatures 
Bis likely to be greeted by most engi- 
Hneers with something less than cour- 
Btesy. Yet a new family of reinforced 
@ plastics still under development may 
= soon do just that. 

The new material is basically simi- 
® lar to the polyester-glass low pressure 
B laminates which have already found 
broad usage in both civilian and mili- 
@ tary applications. Instead of a polyes- 
™ter resin, however, these laminates 
muse a phenolic resin. The phenolic 
® resin greatly improves retention of 
B physical properties in the temperature 
range of 300 to 500 F. On the other 
hand, it also introduces fabrication 
problems not associated with conven- 
tional low pressure laminates. 

Inasmuch as most of the work on 
phenolic-glass low pressure laminates 
has been done in connection with 
national defense applications, not 
much data is available as yet. It is 
the purpose of this article to sum- 
marize what little data is available 
and to point out the important pos- 
sibilities, as well as the limitations, 
of this new material. 


Why This Material ? 


The position which polyester-glass 
teinforced plastics have already 
achieved in the aircraft industry will 
not be discussed here as the facts are 
tather widely known. Primarily, their 
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acceptance has been due to low manu- 
facturing costs; favorable strength- 
weight ratio, compared to the light 
metals; and, in the case of radomes, 
to their lack of radar interference. 
Chiefly responsible for the emergence 
of the new phenolic-glass material is 
the current trend in operational de- 
velopment of military aircraft and 
guided missiles—namely, higher and 
higher speeds. Having eased through 
the sound barrier relatively unscarred, 
today’s aircraft designers must now 
overcome a heat barrier. The nature of 
this barrier is illustrated by the graph 
in Fig.1. Atthe speed of sound, which 
is 760 mph (1.0 Mach No.) at sea 
level, temperatures can reach 190 F. 
At 1100 mph they can exceed 300 F, 
and, theoretically, at twice the speed 
of sound they can exceed 500 F. 

At such temperatures the strength 
and stiffness of aluminum and mag- 
nesium alloys drop appreciably. One 
expert says: “If it were possible to 
attain a speed in any of our present 
aircraft that would produce a tem- 
perature of 500 F, the strength of 
these structures would be reduced to 
about 75% of normal and the deflec- 
tions of their wings, fuselages and 
tail surfaces under loads would be 
magnified four times.’ Such deflec- 
tions would probably make the con- 
trol surfaces ineffective. 

Polyester-glass materials vary widely 
in their elevated temperature proper- 
ties. Some modified types retain a 
significant proportion of room tem- 
perature strength in the 300-500 F 


range. In general, however, these 
properties deteriorate during pro- 
longed exposure and the level of 
strength and stiffness is not high 
enough to offer appreciable advan- 
tage. As a result there has been 
much interest in reinforced plastics 
with other resins, such as epoxies, 
furanes, phenolics and silicones. The 
silicone-glass materials are of particu- 
lar interest because of the well- 
known resistance of silicones to ther- 
mal degradation. Unfortunately, the 
silicones do not offer initial high 
strength and stiffness. Of all the 
combinations developed so far, the 


Fig 1 
is illustrated by this graph which shows 


The coming temperature problem 


the maximum theoretical rise in tempera- 
ture with Mach Number and altitude for 
a typical hot summer day (steady state 
conditions). Adapted from a paper by 
J. M. Stevens, Bureau of Aeronautics, 


Feb. 18, 1953. 
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These flexural strength curves show why attention is being directed toward phe- 


nolic resins for glass laminates, rather than polystyrenes or silicones, for elevated tem- 


perature service. 


Laminates based on 181-114 fabrics were tested after '/. hr of 


temperature. (Adapted from paper by J. M. Stevens, Bureau of Aeronautics, Feb. 1953.) 


phenolic-glass materials appear to 
offer the most promise. A general idea 
of the relationship among polyester-, 
silicone- and phenolic-glass materials 
is given by the curves in Fig. 2. 
As will be shown later, the phenolic- 
glass materials are markedly superior 
not only to other reinforced plastics 
but also to the light metals in the 
300-500 F range. 

Any comparison of this sort has 
ome serious weakness: it assumes a 
static relationship. Although it is 
generally believed now that alumi- 
num and magnesium alloys have 
about reached their peak of heat 
resistance, tomorrow may see another 
unexpected improvement. And just 
recently a mew polyester resin was 
introduced which is claimed to offer 
strength retention at elevated tem- 
peratures superior to all conventional 
types. "urthermore, it should be em- 
phasized that both stainless steel and 
titanium are being seriously con- 
sidered, along with phenolic-glass, 
for these mew applications. The 
special interest in phenolic-glass rests 
on two important points: it is availa- 
ble and it offers many of the advan- 
tages commonly associated with rein* 
forced plastics. 


Advantages and Limitations 


Outside of high strength retention 
at elevated temperatures, the charac- 
teristics of phenolic-glass which make 
it attractive to the designer are, to a 
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large extent, those of reinforced 
plastics in general. Since this subject 
has been well covered previously 
(M&M Manual No. 91, February 
1953) these characteristics will not 
be discussed in any detail. Here, 
briefly, are listed some of the advan- 
tages that may be important for dif- 
ferent applications: 


1. Materials used are almost com- 
pletely non-critical. 

2. No corrosion problem. 

3. Can be easily formed in com- 
plex shapes. 

4. Light weight. 

5. Joints can be virtually elimi- 
nated in design, making possible a 
high degree of surface smoothness 
as well as lower assembly costs. 

6. Easy control of section thick- 
ness and fiber direction makes pos- 
sible designing for local stress con- 
ditions. 

7. Low cost tooling. 

8. No need for highly skilled 
labor. 

9. Low floor space requirements in 
fabrication. 

10. Easy repairs and servicing in 
field. 

In addition there are the special 
advantages in military aircraft ap- 
plications of low radar reflectance 
and less vulnerability to damage by 
gunfire (reinforced plastics are 
pierced cleanly while metal tends to 
tear). 

Chief disadvantages of reinforced 





plastics which these materials shar 
to some extent are: . 


1. Low modulus values 

2. Decrease in strength upon pro 
longed exposure to moisture and hig, 
relative humidity. | 

3. High materials costs 

4. Fabrication methods unsyit.h), 
for high production. 

From the standpoint of desig, 
the low modulus is probably the 
chief deterrent to use of phenolic. 
glass. Even on a weight-for-weiph; 
basis, the moduli of currently ayajl). 
ble types do not compare favorably 
with those of metals at room ten. 
perature. At elevated temperature 
however, the moduli drop only 
slightly while those of the light 
metals sag sharply, and phenolic. 
glass offers greater stiffness. Never. 
theless, the modulus values, even a 
elevated temperatures, are much 
lower than those of stainless steel 
and titanium. The low moduly 
values at ordinary temperatures mean 
that thicker sections would have to 
be used in many cases, and it is un. 
likely that any overall weight saving 
would be achieved by use of phenolic. 
glass. 

Continuing development of phe- 
nolic-glass, however, raises the pros. 
pect of appreciably higher moduli, as 
well as much less moisture absorp. 
tion. Improvement seems to hinge 
partly on the extent to which new 
finishes for the glass are compatible 
with the phenolic resins. These fin- 
ishes provide better wetting of the 
glass by the resin and thus reduce 
internal voids. So far it has not been 
possible to take full advantage of 
these new finishes except with a resin 
that requires altering the fabricatio 
methods to such an extent as to make 
the presses currently used by most 
reinforced plastics laminators inap- 
plicable. 

Cost of phenolic-glass materials 
runs about the same as polyester 
glass and can be figured roughly at 
about $2.50 per Ib for impregnated 
cloth. This is high compared to 
aluminum alloy sheet at about 45¢, 
magnesium at 65¢ and stainless steel 
at 40 to 65¢ per Ib. It is low com 
pared to $15 per Ib for titanium 
sheet. In many cases, the relatively 
high cost of phenolic-glass is easily 
offset by lower costs of fabrication. 

Unlike polyester-glass materials, 
henolic-glass cannot be fabricated 
* wet lay-up. In matched tool mold- 
ing, the pressures must be somewhat 
higher than those generally used for 
polyesters, since pressure is required 
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fig 3 A weight-for-weight comparison of phenolic-glass and other materials showing the proportion of room temperature properties 


retained at 300 and 500 F. The figures represent properties in psi divided by specific gravity of the material. (Adapted from a paper 
by William E. Braham, Zenith Plastics Co., April 10, 1953.) 


not only to shape the part, but also 
to eliminate internal voids resulting 
from loss of phenolic condensation 
reaction products during curing. In 
addition, phenolic-glass requires a 
post-cure on the order of 24 hr in 
order to develop maximum proper- 
ties. A post-cure is sometimes used 
to improve polyester properties but, 
in general, all these factors represent 
departures from conventional low 
pressure laminating. By complicating 
fabrication problems they reduce 
somewhat the advantages ordinarily 
gained by use of reinforced plastics. 
Since the aircraft industry is not, 
except perhaps in wartime, a mass 
production industry, the lengthy 
molding and curing cycle is not re- 
garded as too serious an obstacle to 
aircraft applications. 

_A limitation of all reinforced plas- 
tics peculiar to aircraft design is the 
erosion of such materials upon im- 
pact with rain at high speeds. A 
neoprene coating would probably be 
used to protect leading edges of 
Wings and tail surfaces. All other 
surfaces would be protected by an 
ordinary organic finish. 


The Materials 


The phenolic-glass materials gen- 
erally contain 35 to 40% by weight 
of resin. Three companies are pro- 
ducing or developing heat-resistant 
phenolic resins specifically for low 
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pressure glass laminates. They are 
Cincinnati Testing and Research 
Laboratories, Bakelite Co. and Gen- 
eral Electric Co. 


The two resins that have received 
the most attention are Cincinnati's 
CTL-91-LD and Bakelite’s BVQ- 
11946. Both are being used currently 
in aircraft developmental applica- 
tions. The fabrication procedures 
discussed in this article apply to these 
two resins in particular. Another 
Bakelite resin, BV-17085, when used 
with glass cloth that has been treated 
with one of the improved finishes, 
offers markedly superior properties. 
Its application, however, is currently 
limited by the longer molding cycle 
required. Also under study is General 
Electric's 12304 resin and a new GE 
resin, S-1072, just recently introduced. 
Of these, the latter seems to offer the 
greater promise for elevated tempera- 
ture applications. 


All of the data available so far 
has been obtained on materials utiliz- 
ing 181 glass cloth. This is essen- 
tially a nondirectional cloth. Warp 
and fill densities are about equal 
which means that strength in the fill 
direction is about equal to that in the 
warp direction. Although laminates 
have been made by building up layers 
at 45-deg angles, most available data 
is for laminates in which the warp 
direction is constant. Higher proper- 
ties in the warp direction could be 


obtained with unidirectional 
glass cloths. 

Glass finishes 114, 136 and Volan 
A have been used. Du Pont’s Volan 
A is one of several new finishes, 
including Garan, Bjorksten BJ-Y 
and Owens-Corning OC-136, which 
are expected to reduce internal voids 
in reinforced plastics by permitting 
better wetting of the glass fibers by 
the resins. Although this finish ap- 
pears to produce marked improve- 
ment in properties when used with 
BV-17085, it is incompatible with 
the more practical BVQ-11946 resin. 

As mentioned earlier, the heat-re- 
sistant phenolic resins are not suit- 
able for wet lay-up molding due to 
the foaming of solvent that results 
during subsequent curing. Therefore, 
phenolic-glass low pressure laminates 
are molded exclusively from. pre- 
impregnated sheet stock which has 
been partially precured for ease in 
handling and storage. Although the 
resins themselves have limited shelf 
life, the precured impregnated sheet 
can be stored indefinitely. The neces- 
sity for using pre-impregnated sheet 
has, up to now, prevented the use of 
glass mat which is often cheaper 
than the cloth. However, one com- 
pany reports that it has overcome the 
technical difficulties that have blocked 
the development of a continuous 
process for pre-impregnating glass 
mat. It expects to have at least one 
form of pre-impregnated mat on the 


some 
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and 200-hr exposure (right) at various temperatures. 


Warnken, Cincinnati Testing & Research Laboratories, May 19, 


market shortly. The mat will have 
about 70% of the strength of 181 
fabric, and will cost about half as 
much. 

At this point, passing reference 
must be made to another material 
similar to phenolic-glass on which 
still less data is currently available. 
It is composed of asbestos fibers 
about 3/16 to ¥% in. in length 
impregnated with phenolic resin. 
Known as “Durestos’, it is being 
used on a fairly wide scale by the 
British, not only in aircraft and 
guided missile development but also 
in the automotive and electronic in- 
dustries. According to a recent re- 
port, one of these materials has an 
elastic modulus of 9,000,000 psi, 
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1953.) 


/p-hr exposure 


shear modulus of 1,000,000 psi, ten- 
sile and compressive strengths of at 
least 40,000 psi, with no appreciable 
change in properties between —65 
and 500 F. Asbestos, of course, is 
readily available in Great Britain, 
whereas glass fiber is more easily ob- 
tainable here. 


Properties 


Many different factors affect the 
test properties of phenolic-glass low 
pressure laminates. The most impor- 
tant are: 1) the particular resin, 2) 
the proportion of resin, 3) the type 
of glass cloth, 4) the type of finish 
on the glass, 5) the relative direction 
of the laminations, 6) the thickness, 
7) the molding pressure, 8) the cur- 


ing cycle and 9) the test direction 

Some of these factors have bees 
discussed already, but an u derstand. 
ing of all of them is necessary ¢. 


any intelligent appraisal of 


sults. For instance, high ene 
strength values in the warp ) 
can be obtained by red 
content to a certain ext 
materials, however, are usuall; 
acceptable because of low bg 
strength. Some experts 
laminates are much stronger 


thick laminates, especially 
pression (although this statement 
not universally accepted). Mechan 
cal properties can be generally jp 
creased by raising molding pressures 
and also by post-curing for longe; 
periods or at somewhat higher ten 
peratures. 

With such factors in mind, it js 
hoped that the data included in this 
article will be viewed with a proper 
degree of skepticism based on thes 
three facts: 1) the data is fragmen. 
tary, 2) the pertinent factors listed 
above are not specified for all such 
data, and 3) the data is not neces. 
sarily representative of what will be 
achieved as development continues 

A fairly good idea of why phe. 
nolic-glass is of interest to designers 
of guided missiles and military air- 
craft can be found in the bar charts 
in Fig 3. These charts show how 
this material retains its physical prop- 
erties during short exposures to ele. 
vated temperatures in comparison 
with alloys commonly used or now 
being contemplated for aircraft con 
struction. Only stainless steel ano 
titanium have an edge when the ma 
terials are compared on a weight 
for-weight basis. These charts als 
underline one of the major limita 
tions of phenolic-glass—its low elas- 
tic modulus. 

There is another way of looking 
at comparative strengths that makes 
phenolic-glass more attractive than 


Table 1—Water Absorption and its Effects 




















Dry In Water—After 15 Deys 
cS. pte Eee aateemal Water | eae, es 2 ee 
Resin Flex Mod of Absorption Flex Mod of 
Resin Content, Glass Fabric Str, Elasticity, after 24 hr, Str, Elasticity, 
% and Finish psi psi psi psi 
| | 
BV-17085 37 181-136 47,000 2.90 | 2.14 39,300 2.59 
BV-11946 38 181-136 50,600 2.50 1.77 39,200 2.48 
BYV-17085 32 181-VolanA 66,300 3.78 0.24 60,600 4.16 
Note: Test specimens measured 3 x 1 x \& in. 






Adapted from data provided by Bakelite Cs. 
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fig 4, the advantages ol 
¥ ial at elevated temperatures 
more obvious 
[he comparisons in Fig 4 are 
short time exposures ana 
a a prolonged exposure—200 hr. 
The phenolic-glass material loses con- 
siderable strength at sustained tem- 
neratures above 400 F, whereas stain- 
less steel drops only slightly. Al- 
though phenolic-glass tends to lose 
its position relative to stainless, long 
exposures do not affect its marked 
superiority to the light metals. 
Actually, the data on the effect of 
long exposures at elevated tempera- 
tures is rather inconclusive. In some 
tests the material has actually shown 
improvement in properties after heat 
aging tests. Available data suggest a 
tendency for the properties to level 
out after 50-100 hr at temperature. 
No data on creep or impact strength 
are available. 


The elastic modulus of phenolic- 
glass currently available ranges from 
3.25 to 3.75 x 10° psi, at room 
temperature, with values as high as 
6.50 claimed for materials still under 
development. Its decline at tempera- 
tures in the 300-500 F range is 
claimed to be no greater than 10 to 
15%. Moduli of the light metals 
are believed by some to fall as low 
as 2.0 x 10° psi at such temperatures. 

Results of water absorption tests 
on two materials are given in Table 
|. The Volan A finish appears to 
significantly reduce internal porosity, 
thereby minimizing the effects of 
moisture. Electrical properties of two 
other materials are shown in Table 2. 





Fabrication 


Except for wet lay-up, all the 
principal fabrication methods for re 
inforced plastics can be applied to 
phenolic-glass. include cello 


phane lagging, bag molding (either 


These 


pressure or vacuum), press forming 
and matched tool molding 

Molding pressures generally range 
from 30 to There is some 
disagreement over what pressures are 
required to produce a “‘reliable’”’ phe- 
nolic-glass laminate, with one set of 
experts holding out for 200-400 psi. 
In any case, the molding pressures 
used with this material are definitely 
higher than those used with polyester- 
glass but, in comparison with those 
used for high-pressure moldings, they 
can properly be termed “‘low’’. 


70 Pst. 


Molding cycles vary with the par- 
ticular resin and thickness and area 
of the part. A typical molding cycle 
for lagging or bag molding might be 
30 min with a maximum temperature 
of 290 F. A typical molding cycle 
for matched tool or press molding is 
to preheat the press to 260 F, apply 
contact pressure and maintain it for 
15-60 sec, then increase pressure to 
30-60 psi and maintain it about 10 
min per 14-in. thickness. The lami- 
nate can be removed hot. An al- 
ternative (where the press heats up 
rapidly) is to bring the temperature 
to 330 F with the material under 
pressure and maintain the tempera- 
ture about 30 min per 1%-in. thick- 
ness. In this case the material must 
be cooled before it is removed from 
the mold. The first cycle is clearly 
the more practical. 

The post-curing cycle which re- 
moves the products of the phenolic 
condensation reaction and results in 
a 20-25% imcrease in mechanical 
properties is also the subject of vary- 
ing opinions. Depending on how 
“reliable’’ a laminate is desired, rec- 
ommendations may range from 16 to 


Table 2—Electrical Properties of Phenolic-Glass 





Laminate with 


38% 12304 Resin 


Laminate with 


39% S-1072 Resin 





Power Factor (as cured) 











0.015 0.014 
Dielectric Constant (as cured) 4.90 _ 
Power Factor (after 7 days at | 

480 F) | 0.009 ree 
Dielectric Constant (after 7 
days at 480 F) 3-75 | a 
— 
Note 
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Tests run om Vin. laminates pressed at 20-30 psi and 320-330 F for % hr and postcured 24 hr at 
0 F. Glass doth was 181-114, 


Adapted from data provided by General Electric Co. 


72 hr. at temperatures increasing to a 
maximum of 350 F or higher. One 
fairly short cycle that has been used 


consists of 50 F. 4 hr at 


7 and 10 min 


15 hr at 2 
300 F, 4 hr at 340 I 
at 390 F. A longer cycle is repre 
sented by 24 hr at 250 F, 12 hr at 
300 F and 12 hr at The post 
curing cycle depends not 


degree of reliability required but on 


5‘() 2 


only on the 


considerations of operating economy 


Applications 


Essentially a new material, phe- 
nolic-glass low pressure laminates 
have yet to be proved in many com- 
mercial applications. The nature of 
their fabrication cycle makes them 
unsuitable for parts produced in 
extremely large quantities. For large 
parts produced in relatively small 
quantities, where the characteristic 
advantages of reinforced plastics con- 
struction are applicable, this material 
offers elevated temperature properties 
not found in any other nonmetallic 
material at the present time. From 
an economic viewpoint, the possible 
savings in fabrication cost must be 
weighed against the generally higher 
materials cost. 

Currently, this material is being 
evaluated in connection with two im- 
portant fields of application: aircraft 
and guided missiles, and high tem- 
perature electrical insulation. There 
is no information available on elec- 
trical applications as GE’s work in 
this field is still in the early develop- 
ment stage. Aircraft and guided mis 
sile applications are largely classified. 
It is believed by some. that first use 
of the material in fuselage construc- 
tion will most likely be in guided 
missiles rather than aircraft. Already 
the material has found use in ducts 
used to channel hot gases from air- 
craft engines to leading edges of 
wings for deicing. It has been used 
in a compressor stator case subject to 
a prolonged temperature of 500 F, 
and it has been used for jet engine 
compressor blades. 
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Ability to produce tools quickly at low over-all costs makes the 
use of these materials attractive. 


by JOHN L. EVERHART, Associate Editor, Materials & Methods 





Cast aluminum alloy punch and die sets are useful for producing parts where severe 


forming is not required. 


@ TOOLING REQUIREMENTS for form- 
ing operations vary with the number 
of _ required. For extensive 
production runs, steels are used al- 
most exclusively. For shorter runs, 
however, a number of other materials 
serve. Among such materials are 
zinc aMoys, lead alloys, densified 
wood and plastics. For convenience, 
tools made of these materials can be 
called limited production tools. 

The selection of a suitable material 
for limited production tooling is 
based on a number of factors. Pos- 
sibly the most important is the 
severity of the forming operation 


required. Thus, zinc-base alloys can 
be used for the production of more 
complicated parts than densified 
wood. The required output is also a 
factor. Hardwood is suitable only 
for very short runs while cast plas- 
tics can be used for much greater 
output. The material to be formed 
ne its thickness must also be con- 
sidered, since some of the materials 
are suitable only for forming the 
light alloys in thin sections; others 
can be used to form heavier gage 
light alloys and some steels. In gen- 
eral, direct cost of the die material is 
of relatively minor importance, the 
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overall cost of the finished tool be- 
ing the important criterion. 

The characteristics of some of the 
more common materials used for 
limited production tooling are given 
in an accompanying table. The ait- 
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Typical Properties 


Characteristics 


Applications 





Density, Lb/Cu In 0.25 
Melting Point, F 717 
Compr Str sand cast), Psi 60,000-75,000 
Tens Str (sand cast), Psi 37,800 
Tens Str (rolled), Pst 62,000 
Brinell Hardness 100 
Density, Lb/Cu In. 0.39 
Melting Range, F 486-545 
Tens Str (cast), Psi 7,000 
Brinell Hardness 13 
Density, Lb/Cu In. 0.34 0.34 
Melting Range, F  217-440(a) 158(b) 
Tens Str (Cast), Psi 13,000 6,000 
Brinell Hardness 19 y 
Density, Lb/Cu In. 0.023 
Max Crush. Str, Psi: 

Parallel to Grain 7,800 

Perp. to Grain 1,800 
Density, Lb/Cu In. 0.048 
Compr Str, Psi 22,000-27,000 
Tens Str, Psi 15,000—40,000 
Modulus of Rupture, Psi 20,000—46 ,000 
Density, Lb/Cu In. 0.05 
Tet S Str, Psi 77, 
Mod of Rupture, Psi 12,500 
Density, Lb/Cu. In. 0.045 
Compr Str, Psi 11,000 
Rockwell Hardness R110 


Mechanical properties approach those of mild | 


steel; good abrasion resistance; self-lubricating 
properties. Can be readily cast to size. Cast 
surtace is dense and smooth and requires little 
finishing. Dies have been prepared in from 1 to 
3 days compared with several weeks for equiva- 
lent steel dies. Has low melting point and can 
be remelted without large dross losses, thus 


| permitting reuse of material. 





| Flows rather than fractures, thus in preparing 


a punch, all minor surface irregularities remov- 
able by dropping punch into die. Punch can be 
cast quickly when used with zinc-base die by 
using latter as mold. Alloy can be remelted 
and reused. 





(a) Hard alloy of bismuth, lead, tin and anti- 
mony. Can be cast to shape readily. Used for 


| small die sets. (b) The eutectic alloy of bis- 


| muth, lead, tin and cadmium used often for | nitrogen has been used to harden dies for opera- 


large dies, melts at 158 F. 








| 


| Maple is hard, dense and close grained. Does | Blanking, forming or shallow drawing opera- 


| not have tendency to splinter. Dies can be pre- | 
pared quickly. 





| with metal dies. 


Formed by impregnating hard wood veneer 
with phenolic resins, drying and iy NE 
Weighs about 4 as much as steel. Low co- 


| efficient of friction; shrinkage and warpage 


negligible. Estimated that densified wood can 
be prepared in 4 time required for metal dies. 
Tolerances cannot normally be held as close as 


Formed by exploding wood into ligno-cellulose 
and compressing to desired density. Can be 
readily laminated with cold-setting adhesives. 
Weighs approximately 4% as much as steel. 


| Usually requires no lubrication and therefore 


not useful for impact-forming operations. Can 
be worked with wood-working tools and dies 
can be produced rapidly 


Most widely used material is a cold-pouring, 
thermosetting plastic which can be cured at 
temperatures + £140 F. Can be cast to form, has 
a high gloss finish, can be machined readily, 
easily repaired. Dies can be produced rapidly 
from this material, often by using a part as the 
mold to form the new die. 





Used for bending and forming of thin-gage 


| though up to 5000 parts have been produced 
| satisfactorily. 


steels and low carbon steels. Short-run or 
moderate run die depending on type of opera- 
tion. Service life can be extended by use of 


Can be employed for blanking and drawing dies 
of more complicated shapes and for deeper 
draws than can be employed with wood or 
plastics. In Ceco-stamping or drop-hammer 
operations, one member of die-set is often zinc- 
base alloy, the other a softer material. Used on 
aluminum alloys of various gages, low carbon 
and some moderately alloyed steels, stainless 
steels and high nickel alloys, for moderate 
production runs. 





Frequently used as punch in drop hammer oper- 
ations with zinc-base alloy die for forming 
aluminum alloys, stainless steels, magnesium. 
Generally discarded after runs of 100 to 300 
om On simple shapes can produce 300 stain- 
ess steel parts or about 1000 aluminum parts. 











Used for short-run dies for aircraft parts often 
with one member of the die set rubber or lower 
melting bismuth-base alloy. Chilling in liquid 


tions on heavier gages of steel, experimentally. 





—_— 





tions on thin gage aluminum. Applications are 
limited. 


Forming and drawing dies for aluminum alloys. 
Short-run or moderate run dies depending on 
type of operation. Service life often extended 
by use of metal inserts. 








aluminum parts usually for short runs, al- 


Blanking and forming dies for aluminum 
alloys and limited production on stainless 


metal inserts. 











Produced by binding glass fibers with polyester 
resins—molded to shape. Light weight, dur- 
able. Can be produced quickly. 





low carbon and stainless steels. Short-run or 


Service life can be extended by use of metal 


Blanking and forming dies for aluminum alloys, 


moderate run dies depending on type of opera- 
tion. Also used to patch cast phenolic dies. 


inserts. 








NOTE: There is no significance in the order in which these materials are listed, 


craft industry is probably the greatest 
user of these materials since most 
parts produced for airplanes are pro- 


f 


duced on a rather modest scale when 
compared with automobile parts, for 
example. The most widely used ma- 
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terials are zinc-base alloys, cast 


phenolic plastics and densified wood. 
In general, the zinc alloys, having 
characteristics approaching those of 
mild steel, can be used for more ex- 
tended runs than the other materials 


and are suitable for dies of greater 
complexity. However, these materials 
are much heavier than either plastics 
or densified wood and the latter two 
are finding favor especially for form- 
ing large parts where the weight of a 














Antimonial lead punches in combination with zinc alloy dies are frequently used for the hammer forging of aluminum alloys and stain. 


less steels. These tools can be made quickly and cheaply by casting the zinc alloy into a plaster mold and using the zinc alloy die 


as a pattern for casting the lead alloy punch. 


Reconstituted wood stretch form blocks are especially suitable for experimental or small lot production. 


zinc alloy would introduce a handling 


problem. 


Time Saved 


One of the major advantages of 
all of these materials is the speed of 


fabrication. Dies can be produced 


from all of them in a fraction of the 
time required to prepare steel dies. 
Zinc, lead and bismuth-base alloys 
can be cast to form and require little 
finishing after casting. If the opera- 
tions permit and the production runs 
are sufhciently short, time can be 


Cast phenolic plastics double-action dies can be produced quickly and have the advan- 
tage of light weight, making large dies convenient to handle. 


ae 





saved in making the die-set by cast 
ing the die from zinc alloy over 
plaster mold and using the die as th 
mold for casting a punch out of lea 
alloy. Similarly, punch and die « 
be produced simultaneously fron 
bismuth alloys by casting the metal 
on opposite sides of a finished part 
which thus becomes the pattern. In 
using densified wood, the die can be 
machined from a built-up laminated 
section using ordinary wood-working 
tools and frequently can be com 
pleted in a day. 

With the most widely used casting 
resin it is possible to use a finished 
part as the mold since the resin 's 
poured at room temperature and \s 
cured usually by heating overnight a! 
160 F. Dies can often be put into 
service within two days. In addition, 
dies can be produced quite quickly 
from laminated plastics. The ma 
terial is molded into shape and held 
under pressure until curing 1s com: 
plete. Following this treatment the 
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die 1S 
days 4 
The 
runs 
can b 
extent 
points 
have 
alloy 
Val 
by su 
terial 
ment 
by th 





Jie is baked for approximately three 

days and is then ready for service. 
The limitations on production 

h densified wood and plastics 


runs WIU 


n he rcome to a considerable 
Ci ; 


xtent using metal inserts at the 
extent , 


points of greatest wear. Steel inserts 


heer “ty 7 | : 
have een incorporated into the 


alloy ; for the same purpose 
Various savings have been reported 
by substituting one type of die ma- 
terial for another. Some develop- 
ments in this direction are indicated 


by the following case histories. 


Some Cost Comparisons 


Draw die punch Original material 
cast phenolic requiring about 318 hr 
fabricating time. Changed to densi- 
fed wood at a saving of 33 man hr 
in fabricating time, a large increase 
in the percentage of acceptable parts 
roduced and in tool life and a saving 
of $300 in material costs. 

Draw dies— Original material 
wood: labor and material costs $260. 
Changed to densified wood; labor 
and material costs $504. However, 
savings in parts formed and great 
increase in tool life made densified 
wood tools cheaper than wood. 

Blanking die—Originally made of 
steel at a cost of $1000. Changed to 
zinc alloy at a cost of $200 and a 
reduction in die making time of 
40%. 

Forming die—Originally made of 
zinc alloy. Changed to cast plastic 
at a saving of 14 the cost and a 
reduction of 65 days in die making 
time. If this die had been made of 


steel it would have cost more than 


three times as much as the plastics 
and would have been SOO lb 


neaviet 

Skin stretcher die Originally 
made of zinc alloy. Changed to cast 
phenolic plastic with a labor saving 
of 54 man hr and a reduction in cost 
of $104. 

Skin stretcher die — Originally 
made of zinc alloy. Changed to cast 
phenolic plastic with a labor saving 
of 65 man hr and a reduction in cost 
of $118. 

Propeller blade die — Originally 
steel. Replaced by zinc alloy with 
cost and time savings estimated at 
75%. Although used on experi- 
mental basis results indicated that 
this die could be used for limited 
production. 

Forming die—Used for fabricating 
parts from 20 gage cold rolled steel. 
Produced from laminated plastics at 
4 cost of $450. Quotation for steel 
punch and die $4000. 


Pr 


Densified wood dies for the production of a nacelle section from aluminum alloy. This 


die which is 62 in. by 42 in. by 16 in. 


required 1600 Ib of densified wood for its 


fabrication. 


Bismuth-base alloys can be used for the production of large dies. The punch above 
weighs 12,000 Ib and the die 10,000 Ib. 


RE CREDITS: Boeing Airplane Co.; Cerro De Pasco Corp.; Forest Products Lab., U. S. 


Dept. or Agriculture; Lockheed Aircraft Corp. 



















Two new silicone resins, developed as castable foamed plastics 
may be dyed almost any color by adding pigments to the mix 


before blowing. 


NEW MATERIALS PREVIEW 

@ FOAMED PLASTICS, a relatively new 
development in the plastics field, 
have found a multitude of uses for 
thermal insulation, shock resistance, 
and light weight structural applica- 
tions. Just recently there has been 
an increase in interest in this material 
due to the development by several 
companies of castable foamed plas- 
tics. With the castable types, the 
resin plus a catalyst is poured into 
the mold or form and allowed to ex- 
pand, conforming to the shape de- 
sired. Heretofore, the plastic ma- 
terial used in these castable foams 
has been limited mainly to phenolics 
or isocyanate or urea formaldehyde 
base resins, all of which are thermo- 
setting resins which will char in the 
presence of an open flame, though 


New Silicone Resin 









in place to form a light-weight sandwich structure. 


Liquid mix of XR-544 Resin is poured over silicone-glass laminate 
in a heated form, another sheet is added, and the resin foamed 


Typical Properties of the Foamed Silicone Resins 





XR-543 


XR-544 








Density, Lb/Cu Ft 
Cell Size, In. 
Compressive Str, Psi: 

@ 77 F 

@ 500 F 

@ 500 F 

@ 700 F 


Weight Loss, %: 
After 220 hr at 480 F 
After 220 hr at 570 F 


Moisture Absorption, %: 
After 7 days at 96% Rel. Humidity 


Heat Distortion Temp., F 

Flame Resistance 

Dielectric Constant at 10° cycles 
Power Factor at 10° cycles 





10-14 
Less than 0.008 


100-250 
15-30 


0.41 
1.71 


Less than 0.05 
Greater than 700 
Will not burn 
1.18 
0.0005 


8-24 


Less than 0.008 


| 
| 
| 
| 
| 
| 





500-800 (Density of 
(After 4% hr) 100-240 
(After 200 hr) 


sample: 
90-240 18-20lb 
50 cu ft 
0.15 
0.52 
0.032 


Greater than 700 
Will not burn 


1.4 
0.00027 
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— Foamed in Place —}| 
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One side of '/2-in. silicone foam block is heated to a cherry red while the other side 
is only warm to touch. 


—| ls High Temperature Insulator 


they will not support combustion. 
—_ The development of two new sili- 
cone resins for castable foamed plas- 
tics by the Dow Corning Corp. 
promises to add new versatility of 
application to this still relatively 
limited field. Probably the most im- 
f portant contribution these two resins 
will make is in applications for 
thermal insulation. Foams made of 
these resins have been exposed to 
temperatures of 700 F for over 20 
hr with very little structural or di- 
mensional change. Sections only 
Y, in. thick can be brought to a red 
heat over an open flame without 
showing significant decomposition, 
and only a slight warmth can be felt 
7 on the opposite side. Both these 








resins, XR-543 and XR-544, are now 
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available in limited quantity for de- 
velopment research. 


Properties 


Though the foamed XR-543 resin 
can be subjected to temperatures of 
700 F with negligible structural or 
dimensional change, at 500 F it 
becomes resilient and loses a con- 
siderable amount of its compressive 
strength without noticeable change 
in structure or appearance. This 
thermoplastic characteristic can be 
applied to advantage in forming 
foamed resin to the desired shape 
before the final cure. 

The properties of XR-543 resin 
make it particularly adaptable for 
use where extreme temperature re- 


sistance is required, but high com- 
pressive strength is not essential. 
Such applications include vibration 
damping, electrical, acoustical and 


thermal insulation, and buoyancy 
units. 
A rigid, thermosetting silicone 


resin with good compression strength, 
XR-544 resin foamed, retains a high 
ratio of its initial strength, even at 
temperatures in the range of 500 F 
It will give durable service at tem- 
peratures where foamed organic 
resins fail in a relatively short time. 
It is highly resistant to extreme tem- 
peratures having been heated to red 
heat without noticeable decomposi- 
tion. 

The properties of this resin sug- 
gest its use in fire wall structures; 
various types of thermal, electrical 
and acoustical insulation where its 
structural strength may be utilized; 
and sandwich construction, produced 
by foaming in place. 


Expansion and Forming 


Both resins, are supplied as clear, 
brittle, 100% solids. The XR-544 
readily melts in a heat range of 250- 
290 F, while XR-543 requires a 
range of 280-300 F. After melting 
they can be stirred with a mechanical 
mixer while adding the blowing 
agent and catalyst. The molten mix- 
ture is then transferred to the con- 
tainer to be filled, and heated to 
produce the foamed shape. In the 
case of XR-544, a temperature of 
300 F produces a foam density of 
10-12 Ib per cu ft, while 285 F 
results in a foam density of 18-20 lb 
per cu ft. With the XR-543, 300 F 
produces a density of 14-18 lb per cu 
ft, while 320 F is necessary to give 
10-12 Ib per cu ft. In both cases, 
after the required time, the tempera- 
ture is then gradually raised and the 
foamed resin given the final cure. 
The by-products evolved from proc- 
essing are not toxic, but ventilation 
should be provided. 

As well as foamed in place, these 
resins can be cast in blocks or sheets, 
or made up as sandwich structures. 
Either resin produces a uniform, 
multi-pore foam structure, with uni- 
cellular and spherical pores. After 
proper curing the foams can be 
carved or cut to almost any desired 
shape with conventional wood work- 
ing tools. Both resins are said to 
have good shelf life, samples having 
been stored for nine months at 
room temperature without noticeable 
change in the processing character- 
istics of the material. 
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INTERGRANULAR CORROSION results from carbide precipitation in weld heat affected zones. 
fluoric acid in Type 304 base metal and Type 308 weld. (Original magnification 3-1/, X). Right: photomicrograph shows how COFrOsion 
in carbide-laden boundaries detaches whole grains from surface. (Original magnification 250X). 


How To Control Carbide Precipitation 


L 
_-- : 
a 


Left: typical attack by nitri¢e-hydro. 


by G. E. LINNERT, Research Welding Metallurgist and 


R. M. LARRIMORE, JR. Assistant Research Engineer, Research Laboratories, Armco Steel Corp, 


When welding austenitic stainless, proper steps must be 
taken fo prevent sensitization which can lead to intergranular 
corrosion. There are three reliable methods. Others, sometimes 
used, are at best only partly effective. 


@ FABRICATORS OF AUSTENITIC 
grades of stainless steels are well 
aware of the damage by intergranu- 
lar corrosion resulting from carbide 
precipitation or ‘sensitization’ near 
welded joints, and are eager to learn 
how to deal with this corrosion threat 
in the most economical and effective 
manner. This article, therefore, will 
attempt to fill the need for informa- 
tion which summarizes the practical 
methods of controlling carbide pre- 
cipitation. 


What Is Carbide Precipitation? 


Intergranular carbide precipitation 
results when austenitic stainless steels 
are exposed to temperatures in the 
range of 800 to 1600 F. In this sen- 
sitizing temperature range, carbon 
migrates to the grain boundaries and 
precipitates there as chromium car- 
bide particles. The removal of valua- 


ble chromium immediately adjacent 
to the boundaries causes this area to 
become deficient in the chromium 
needed to maintain corrosion resis- 
tance. Also, the chromium carbide 
particles create a galvanic couple with 
the surrounding metal and give fur- 
ther impetus to corrosion in the 
chromium-depleted area. 


While intergranular carbide pre- 
cipitation is generally regarded as 
taking place over the temperature 
range of 800 to 1600 F, the rapid 
heating and cooling that accompany 
welding restricts sensitization to a 
somewhat narrower temperature 
range. As can be seen in the photo- 
graph (Fig 1) the sesaitiind zone 
or band is not immediately adjacent 
to the weld, but is located about 14 
in. away. The base metal immedi- 
ately adjacent to the weld is annealed 
by the heat of welding, and the cool- 





ing rate is usually rapid enough t 
hold the carbon in solution. 
When examining a weld joint 

which intergranular corrosion has 
taken place, the appearance of th 
surface alone is not always a tru 
indication of the severity of attack 
because the depth of intergranular 
penetration may be far greater thar 
the loss of metal at the surface. The 
fact that the damage occurs over : 
relatively small area is also important 
to remember. If corrosion tests on 
welded specimens are to be helpful, 
they must go beyond the customary 
weight-loss measurements and in- 
clude the results of a microscopic 
examination of heat-affected zones 
near the weld joints (Fig 1). 


Methods of Avoiding Sensitization 


The engineer sometimes is tempted 
to take a short cut or to use a make 
shift measure to control sensitization 
in a welded article. However, there 
are only three dependable methods 
available for positive control of sen- 
sitization: 1) post-weld solution an- 
lealing treatment, 2) stabilization 0! 
the carbon with strong carbide-form- 
ing elements like columbium, tat 
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2 CORROSION FAILURE in this Type 304 stainless pickling basket was caused by ver- 


tical wires corroding in zones sensitized by metal-arc weld bead. 


in Welding Stainless Steels 


talum, or titanium, and 3) use of a 
stainless steel having an extra-low 
carbon content. 

Each method has certain limita- 
tions. Therefore, the selection will 
depend on many factors, such as size 
of the weldment and availability of 
suitable equipment for heat treating 
and descaling, the current supply of 
material in regular, stabilized, or 
extra-low-carbon grades in the size 
and quantity needed, and the service 
conditions under which the weld- 
ment will operate. 

Post Heat Treatment—Heat treat- 
ment after welding is the oldest 
means of avoiding intergranular cor- 
fosion in the sensitized zones of 
welded austenitic stainless steels. 
Customary treatment consists of a 
“solution” anneal which involves 
heating the weldment to a tempera- 
ture high enough to dissolve any 
intergranular carbides and to restore 
vital chromium to depleted boundary 
areas, 

This operation is carried out in 
the temperature range of 1850 to 
2050 F. The optimum temperature 
depends on the grade, while soaking 
time is determined by the section. 
Short time at temperature is pre- 
ferred to avoid grain growth, and a 
rough rule is to soak the material at 
temperature three minutes for every 
one-tenth inch of thickness to insure 
solution of the carbides. The weld- 
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ment must be cooled rapidly at least 
through the temperature range of 
approximately 1650 F down to 800 
F, in order to retain the carbon in 
solid solution. Water quenching or 
water spraying is necessary for heavy 
sections and air cooling is permissible 
only for very light sections (Fig 3). 

Disadvantages of the annealing 
treatment are high temperatures re- 
quired, distortion that occurs in heat- 
ing, and the problems associated with 
the quenching operation. When an 
oxidizing atmosphere is employed 
during heating and cooling, the sur- 
faces must be descaled by pickling, 
sandblasting, or some other suitable 





3 SOLUTION ANNEALING TREATMENT of plate (right) prevents carbide precipitation 
Specimens are metal arc welded Type 304, 


that occurred in as-welded specimen (left). 


process. Annealing is often impracti- 
cal because the finished weldment is 
too large for available annealing 
furnaces. The likelihood of making 
repairs or alterations by torch cutting 
and welding after the equipment has 
been in service should be considered 
since placing the entire unit in a 
furnace may not be possible and 
locally annealing newly welded areas 
produces sensitization in the area of 
the temperature gradient. 

Use of an annealing treatment 
sometimes is dictated by other cir 
cumstances. Stresses which invarably 
arise in any welded structure fre- 
quently have been singled out as 
reason for annealing. However, the 
need for a stress-relief treatment in 
weldments constructed of austenitic 
stainless steel has been over-empha- 
sized. In taking stock of the situation 
recently, the record of vessels in the 
as-welded condition was good; 
whereas a number of. cases had 
arisen, usually in heavy wall vessels, 
where a post heat treatment had in- 
duced serious cracking near the weld 
joints of the vessels. Therefore, the 
latest edition of the ASME Rules for 
Unfired Pressure Vessels (Section 
VIII, Part UHA, 1952) has omitted 
mandatory requirements for stress- 
relief. 

The chance of _ stress-corrosion 
cracking is another reason for post- 
heat treatment. Austenitic stainless 
steels, like many other commonly 
used metals, are susceptible to stress- 
corrosion cracking in certain media, 
and it is difficult to predict when 
an environment will produce this 
defect and.to decide how much re- 
duction must be made in the magni- 
tude of residual stress to avoid its 
occurrence. Customary practice with 
welded austenitic grades of regular 








carbon content 0.064 % , 0.125 in. thick. (Nitric-hydrofluoric acid etch test.) 
























These Factors Affect It:- 


Thickness 


of Base Metal 


Thin gages more prone to sensitiza- 
tion since heat input is likely to be 
relatively heavy. 


Welding Process 


Sensitization varies with heat input 
of process. Arc applied directly to 
work can accomplish weld with less 
heat input than atomic-hydrogen 
arc, or oxyacetylene methods. 


Welding Rate 


Heat Input 


Speed of welding also controls heat 
input per linear inch of seam. Fast 
rate of travel decreases sensitization. 


Sensitization is minimized by weld- 
ing with lowest possible heat input 
per linear inch. Increasing travel 
speed is best means of reducing 
heat input. 


Cooling Rate 


Sensitization is minimized by rapidly 
removing heat from base metal zone 
simultaneous with the welding oper- 
ation. Although some steps can be 
taken to minimize sensitization, such 
as by using chill bars or water 
quenching, they do not eliminate it. 


CARBIDE PRECIPITATION 


These Methods Can Control It:- 


Post Annealing (Limitations) 
Annealing 1850-2050 F impose, 
problems with distortion, scaling 


rapid cooling. Quenching large ve. 
sels difficult; may introduce harmfy| 
stresses. Field alterations by tor) 
cutting and welding may be risky, 


Use of Type 347 


Columbium-tantalum steels restricted 
to defense use. Weldments may dis. 
play “‘knifeline attack’’. 


Use of Type 321 


Titanium containing grade sometimes 
not suitable because of finishing or 
polishing characteristics. Weldments 
may display “knifeline attack’’. 


Use of ELC Steels 


Not recommended for weldments ex- 
posed to 800-1600 F service temper- 
ature for extended period of time. 


Welding Technique 
Fusion weld heat affects base metal. 
Sensitization occurs during both 
heating and cooling. Cooling rate 
determined by heat input, available 
coolng mass and media. Accelerated 
cooling shortly after welding does 








not 


significantly reduce sensitization. 





carbon content has been to post- 
anneal at 1850 to 2050 F to remove 
the residual stress, since treatment at 
a lower temperature might seriously 
impair the corrosion resistance. Evi- 
dence has appeared, however, that 
quenching or rapidly cooling from a 
high temperature can create new 
stresses of considerable magnitude in 
the annealed weldment, and _ that 
stress-corrosion cracking can be 
caused by stresses arising from this 
source. 

Obviously the fabricator would 
greatly prefer a post-heat treatment 
at a somewhat lower temperature 
and without requiring rapid cooling. 
A treatment termed stabilizing an- 
neal or immunization heat treatment 
has been applied on occasions to the 
regular chromium-nickel and chro- 
mium-nickel-molybdenum steels for 


the purpose of reducing residual 
stresses and for nullifying the effect 
of intergranular carbides. The treat- 
ment is carried out in the upper part 
of the temperature range in which 
carbides precipitate, that is, approxi- 
mately 1300 to 1600 F. However, 
temperatures between 1500 and 1600 
F generally are employed. The weld- 
ment is soaked at temperature for a 
substantial period of time with the 
intent of diffusing chromium into 
depleted areas adjacent to the grain 
boundaries and for coagulating the 
carbides. Rate of cooling following 
immunization can be slow if desired. 

While exposure to this range of 
temperature will bring about a sub- 
stantial reduction of stresses in the 
weldment, the treatment is not often 
applied to materials of regular carbon 
content because the corrosion resis- 


tance does not compare favorably 
with the solution annealed condition 
The ASME Rules for Unfired Pres- 
sure Vessels (as interpreted in Case 
897, (3) (c)) allows the use of a 
stress relieving temperature of 1300 
F and higher, but includes cautionary 
notes in the appendix regarding the 
lower temperature treatments. 
Stabilized Grades—The elements 
columbium, tantalum, and titanium 
have a stronger affinity for carbon 
than chromium; therefore, if these 
elements are present in austenitic 
stainless steels, they will be precipt- 
tated in preference to chromium 
carbides in the austenitic matrix. The 
standard Type 347 grade originally 
contained columbium to the extent 
of at least 10 X C. Type 321 grade 
contains titanium to the extent of 
5 X C minimum, and although the 
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raterial has certain shortcomings, it 
¥ lly regarded as a satisfactory 


*. oepnerally 
hie for the Type 347 grades in 
Fs cases. Type 316 is regarded by 
a sineers to be immune to weld 
od tion, but data to be presented 
tee q this article show that molyb- 
~ uuld not be considered a 
. urbide stabilizer (Fig 
Wn 
A stabilized grade is required 
when article will operate at a 


mperature within the sensitizing 
nge of 800 to 1500 F and will also 
be exposed to corrosive conditions. 
The greater strength of these steels 


t elevated temperatures is sometimes 
} ., advantage. If the article is welded, 


the weld deposit may be stabilized 


with columbium or titanium. The 
Satter element can be efficiently trans- 


ferred only with one of the gas- 
shielded arc processes. Exposure to 
the heat of welding alone is hardly 
enough justification for using a 


Fcolumbium stabilized steel, because 
the matter of weld sensitization can 


be handled by post annealing, or 


§ through the application of Type 321, 


or with an extra-low-carbon grade. 


One misconception is that a col- 
umbium-bearing electrode will elimi- 


| nate sensitization in the heat-affected 


zones of regular unstabilized grades 


! of base metal. This is not true be- 


cause the area of failure due to weld 
sensitization is in the base metal and 
no diffusion of columbium from weld 
to sensitized base metal takes place. 

Use of stabilized stainless steels in 
weldments is not entirely free from 
difficulty with respect to sensitization. 
Corrosive attack in very narrow base 
metal zones immediately adjacent to 
the weld has given some chemical 
companies cause for concern. This 
condition has been termed ‘“‘knifeline 
attack’, and results from a character- 
istic of the stabilized grades not gen- 
erally recognized. In a very narrow 
zone on each side of the weld, the 
base metal is heated to a temperature 
high enough to largely dissolve the 
columbium, tantalum, or titanium 
carbides. If these zones subsequently 
are reheated to the vicinity of 1200 
F, at which temperature the solubility 
of columbium, tantalum, titanium, 
and chromium carbides are very low, 
chromium carbides will preferentially 
precipitate in the grain boundaries 
because of the greater amount of 
this element in the alloy. The zones 
thereby become sensitized and, of 
course, are susceptible to intergranu- 
lar attack. However, if the zones 
after welding are reheated to a higher 
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temperature in the vicinity of 1600 
F, columbium, tantalum and titanium 
carbides will precipitate in preference 
to chromium carbides because their 
solubility is lower than that of the 
chromium carbides. 

This form of precipitation takes 
place intra- and inter-granularly with- 
out harming the corrosion resistance 
of the material. If the joint is first 
reheated to the vicinity of 1600 F, 
the stabilized form of carbide is 
precipitated and later exposure at 
1200 F will not sensitize the adjacent 
base metal zones. Type 321 is more 
susceptible to knifeline sensitization 
than Type 347 because titanium car- 
bides are dissolved at a lower tem- 
perature. Hence, a wider solution- 
treated zone is created on each side 
of the weld. 


Extra-Low-Carbon Grades — The 
use of extra-low-carbon austenitic 
stainless steels is the newer means of 
avoiding harmful carbide precipita- 
tion in welding and in stress-relief 
heat treatment. In these materials 
a maximum carbon content of 0.03% 
insures enough immunity to precipi- 
tation in the 800 to 1600 F tempera- 
ture range to withstand any normal 
welding or stress relieving operations 
without danger of impairing the 
materials’ corrosion resistance (Fig 
5). Because carbides will precipitate 
in significant quantities in these 
0.03% maximum carbon materials, 
when held for an extended period of 
time in the 800 to 1600 F tempera- 
ture range, their use is recommended 
at service temperatures below 800 F. 


The ELC (extra - low - carbon) 
grades are being produced in all 
forms in large tonnages. They are 
covered by the standard specifications 
of most bureaus, societies and code- 
writing bodies. The AISI designates 
the extra-low-carbon grades by the 
sufhx “L”’, and has included Types 
304L and 316L in the list of stand- 
ard steels. The ASME Rules inter- 
pret their use under Case 1122-2. 

In welding the ELC grades, no 
new problems are presented in select- 
ing an applicable process and welding 
procedure. The weld metal may be 
an ELC composition or it may be 
stabilized with columbium or ti- 
tanium, depending upon the process 
employed. For oxyacetylene welding, 
the slight carburizing action of the 
usual welding flame makes the use of 
Type 347 filler rod necessary on ELC 
base metal. Covered electrodes for 
metal-arc welding are commercially 
available in Types 308L and 316L, 
although the columbium stabilized 





4 STABILIZED GRADES containing colum- 

bium, tantalum or titanium prevent car- 

bide precipitation. Shown here is a colum- 

bium stabilized Type 347, 0.125 in. thick, 

in as-welded (left) and 1600 F stress- 

relieved conditions (right). (Nitric-hydro- 
fluoric acid efch test). 





5 EXTRA-LOW CARBON GRADES show 
no evidence of carbide precipitation when 
are welded specimens are subject to nitric- 
hydrofluoric acid test. Top two samples, 
Type 304L (0.026% C); bottom samples, 
Type 316L (0.023 and 0.024% C). 


counterpart grades may be employed. 
Since the inert-gas-shielded arc proc- 
esses offer no problems with carbon 
ick-up or alloy loss by oxidation, 
filler rod or bare electrode wire of 
the ELC grades and the columbium 
and titanium stabilized grades are 
satisfactory for the tungsten-arc or 
metal-arc methods. 

The ELC grades may be stress- 
relieved at temperatures below the 
customary annealing range without 
jeopardizing the corrosion resistance 
of the material. Rapid cooling is not 
needed to hold the very small 
amount of carbon in solution in the 
steel, which avoids the possibility of 
quenching stresses causing stress-cor- 
rosion cracking later in service. 

































































Influence of Welding Technique Accompanying photographs (j, 
6) show welded sections afte, wo 

It has been proposed that the posure to a standard etch tes ... 

welding procedure or technique can sisting of three 4-hr periods 

be arranged to effectively control sen- 10% nitric-3% hydrofluo a ae 

sitization in the unstabilized regular solution at 175 F.. This 





301 aly 














carbon-content grades, such as Types vigorously attacks sensitized . 
302, 304 and 316. Because carbide comparison of the normal 
precipitation is time temperature de continuously quenched wi y 
pendent, various methods of acceler mens will show that ver 
ating the cooling of the weld area any, benefit is achieved by ate . 
have been advocated. These are cooling the heat-affected zones i ch e 
Type 302, 0.089% C, 0.125 in. thick claimed to prevent serious sensitiza- welding. ie 
tion in both the weld metal and heat In comparing the two thicknesce " 
affected base metal. of Type 304 material in the figures j sens 
Considering that no supporting would be well to recall that some ¢, mitt 
test data have appeared in the litera- gineers believe thin gages are ny Be whi 
ture to show benefits to be gained sensitized because they cool mor jue 
from weld quenching, a series of rapidly than heavy sections. This ; B to< 
welded specimens was prepared and a misunderstanding of the welding HB the 
corrosion-tested in the Armco Re- conditions. Rate of cooling in the eac 
search Laboratories to determine the base metal heat-affected zone is de. BP one 
eficacy of several techniques. The termined by heat input along the J sen 
manual metal-arc process using cov- joint and the mass of metal or othe: Me the 
ered stainless steel electrodes was material available to take heat from are 
Type 304, 0.062% C, 0.125 in. thick used to deposit weld metal on a this zone. A far greater part of the J of 
number of grades and thicknesses of heat is conducted into the cold base HR ap 
base material. All welding was car- metal and any clamping bars close to J be 
ried out under conditions of current, the weld area, while only a smal ral 
travel, speed, and so forth, typical amount of heat is lost to the atmos He A 
of regular shop practice. After pre- phere. Thin gages of material ac 3 w 
paring a first specimen in each ma- apt to be welded with a higher heat i st: 
terial by normal practice, to serve as input per linear inch than heavy 9 al 
a standard or reference sample, three sections, and unless chill bars ar in 
weld-quenched specimens were pre- clamped in very close proximity tc HR 
pared using 1) a stream of water the weld, or a cooling medium held J tt 
continuously directed behind the in contact with the area being i © 


weld crater, 2) a large swab of 
water-soaked waste applied to the 





welded, the cooling rate therefor 7 |: 
will be slower. 


Type 304, 0.079% C, 0.061 in. thick joint after welding, and 3) a quench Many of the misexplanations 
hy -_ . : -- . ¢ C 
. by flowing water over the specimen weld sensitization and means for 





after welding. control apparently arise because the 


location of corrosive attack on 

tested sample or a failed weldment : 
not recognized as the result of 

moving, localized heat source. This 
point will not be treated in detail 
here, but a brief explanation ol 
where and when carbide precipitation 
takes place in welding should be 
helpful. 

After exposure to a corrosive me- 
dium like the nitric-hydrofluoric acid 
solution, a sensitized weld joint dis- 
plays a narrow parallel corroded 
zone in the base metal a short dis 
tance away from each side of the 
weld, while the zone adjacent to the 
weld does not suffer attack. An 


In preliminary experiments, the 
closest distance that the quenching 
stream could approach the weld 
crater without affecting the arc or 
causing porosity was approximately 
one inch. Guiding the stream at this 
point required extreme care by a 
helper. However, any distance 
greater than 1 in. was shown by these 
initial tests to be completely ineffec- 
tive in suppressing sensitization. Use 
of a full quench or application of a 
wet swab after depositing a 6-in. 
length of weld bead were also with- 
out affect on the degree of sensitiza- 
tion. 


Even though the use of a water 























Type 316, 0.069% C, 0.067 in. thick 


NORMAL 
PRACTICE 


CONTINUOUS QUENCH 
{(1-IN. DISTANCE) 


6 POST-WELD QUENCHING cannot be 


depended on to prevent carbide precipi- 

tation. Nitric acid-hydrofluoric acid tests 

on quenched (right) specimens show little 

benefit from water quenching immediately 
after welding. 


stream 1 in. behind the welding arc 
might be considered impractical to 
include in regular shop practice, the 
continuous weld quenching experi- 
ments were carried out to determine 
by further etch tests the usefulness 
of controlling sensitization by this 
method in several grades and gages. 


explanation of this pattern is often 
over-simplified by stating that heat 
flowing from the weld metal has 
raised the temperature of the adja- 
cent zone into the solution anneal- 
ing range, while the narrow zone 
beyond this has been heated into 
the carbide precipitation range ol 
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600 F down to 800 F. 
X this description of the thermal 
ns to account for the an- 


sensitized zones, il per 


mM 
assum 


peads aeposite 1 Of 
(0.089% carbon) 
specimens were 
posed to the nitric-hydro 
id etch test to reveal the 


ZONES One bead Was per 


to cool in a normal manner. 
while _ the drastically 


hed to extinguish the arc and 


other was 


kly cool the metal surrounding 
rater. If the length of 
each weld bead were deposited at 
one time, the simple explanation of 
sensitization would suffice. However, 
the bead and its attendant heat-effects 
are progressive and the final pattern 
of annealing and sensitization which 
appears along the weld joint must 
nterpreted in terms of a moving 
rather than a stationary 
A study of the specimens in Figure 
will show that sensitization obviously 


entire 


heat source. 


starts to take place during heating 
ahead of the arc crater and increases 
in severity beside the crater. At-a 


distance approximately 1 in. behind 
the crater, sensitization has almost 


reached completion for these particu- 


welding conditions. Accelerating 


the cooling from this point backward 
can minimize sensitization only to a 
minor extent. Note that the metal 
immediately adjacent to the weld is 
first sensitized and then reannealed, 


normal cooling rate is 


fast enough to retain the carbon in 

solution if (nis Zone 

Influence of Welding Process 
Figure 8 illustrates how the de 

rree of sensitization can vary with 


the welding process. Heat input and 
the accompanying sensitization varies 
considerably with the various weld 
ing processes. Oxyacetylene welding, 
with its relatively low-temperature 
heat source and slow travel speed, 
produced the greatest amount of sen- 
sitization. The electric-arc permitted 
a marked reduction in the heat input 
per linear inch of weld and conse- 
quently produced less sensitization. 
Mechanized fast travel speed and an 
arc-welding process are the most im- 
portant means of minimizing sensiti- 
zation during fusion welding. 

Here again the fabricator may be 
tempted to overcome the sensitization 
problems by using a fusion welding 
process that produces the 
amount of sensitization by reason of 
its fast travel speed, but it must be 
remembered that the only methods of 
completely eliminating sensitization 
are post-annealing, use of stabilized 
grades, or the use of extra-low car- 
bon compositions. 


least 


7 FAILURE OF POST WELD QUENCHING is illustrated by acid tests on stopping-end of 


weld beads 


normal practice weld beads 
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Top shows face side of specimen; bottom shows back side. 


On left are 


on right beads instantaneously quenched after welding. 
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8 WELDING PROCESS INFLUENCES SEN- 
SITIZATION as revealed by acid tests on 
these Type 302 (0.089%C) sheets, 0.125 
in. thick. (Lower right specimen is Type 
304 L, 0.025% C, 0.133 in.). 


TYPE-304L .025-GARBON 


Oxyacetylene 


















HAE coating on panels before (left) and after (center and right) being subjected ty 


heat of two blast burners. Right is cross section of heated panel. 











Left to right, plain, dichromated and HAE 
coated magnesium panels after 1000 hr water 


immersion. 
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This electrolytically applied ceramic coating, developed in 
1951, has now been declassified by the military. Though still 
not completely evaluated, test results show it to have excel- 
lent corrosion, abrasion and heat resistance. 


@ HUMAN NATURE being what it 
is, some engineers are still looking for 
the universal coating for magnesium ; 
the one finish which will give them 
perfect adhesion, unlimited resistance 
to salt spray and cyclic humidity, ex- 
treme hardness and abrasion resis- 
tance, unlimited flexibility, resistance 
to high temperatures, and good elec- 
trical conductivity so that grounding 
will be no problem. 

The truth is that no one finish can 
meet the requirements for every ser- 
vice application, since some desirable 
characteristics are diametrically op- 
posed to others. Similar to protective 
coatings for other metals, HAE fin- 
ish for magnesium has excellent 
properties for many applications but 
is not suitable for all. However, 
tests by both government and inde- 
pendent laboratories, and by dozens 
of manufacturers, indicate that as a 
protective coating for magnesium 
surfaces, this new finish does meet 
the requirements to a greater degree 
than any other coating or treatments 
tested. 

This electrolytically applied cer- 
amic coating can be used on all mag- 
nesium alloys, including the rare 
earth alloys, and is typically 0.001 in. 
thick. It is refractory, and has excel- 
lent corrosion, abrasion, and heat 


resistance. The chemicals used in 
the alkaline solution are potassium 
hydroxide, aluminum hydroxide, tri- 
sodium phosphate, potassium fluo- 
ride, and potassium manganate. Parts 
to be treated need only be given a 
hot alkaline cleaning and a cold 
water rinsing, since the process itself 
contains self-cleaning properties. 


Properties 


Thickness—The thickness varies 
with time and amperage used in ap- 
plying the coating. The first phase 
involves a chemical union of the ma- 
terial with the surface layer of mag- 
nesium, producing a light oatmeal- 
color surface which is a good base 
for paint. Indications so far are that 
this layer of coating without paint is 
considerably inferior in corrosion re- 
sistance to a coating with 0.001 in. 
or more build-up. 

Texture—HAE finish is an excel- 
lent base for paint. Painted HAE- 
treated panels, tested in salt spray for 
thousands of hours, show no evi- 
dence of corrosion. 

Hardness and Abrasion Resistance 
—HAE coating will scratch glass; 
steel can be sharpened on the surface. 
Hardness on the Moh scale is be- 
tween 7 and 8. 


These Tests Show Excellent 


Properties of 


Thermal Shock Resistance and Ad- 
hesion—A panel 4 by 6 in. and 
0.038 in. thick, treated with HAE, 
was subjected to a temperature of 
1100 F for 30 sec in an electric 
muffle furnace, withdrawn, then 
dropped into cold water. The coat- 
ing did not crack or show any im- 
pairment although the magnesium 
panel buckled slightly. Three other 
panels of the same dimensions, one 
having galvanic anodize, one a pro- 
prietary anodic treatment, and the 
third, the dichromate treatment, were 
given this test. All three panels 
cracked and broke from _ thermal 
shock, indicating that HAE has su- 
perior thermal insulating properties 
and that thermal shock does not 
affect the adhesion of the coating. 

Heat Resistance — HAE provides 
magnesium with a surface which 1s 
resistant to temperatures to above 
2500 F. When a treated panel is 
held vertically and subjected to the 
flame of two Fisher blast burners, the 
magnesium will melt locally and 
form a bulge, but the coating is not 
impaired. The flexibility of the coat- 
ing is sufficient to take a considerable 
bulge without cracking. 

Strength and Modulus of Elas- 
ticity—Not yet known. A 0.022 in. 
thick specimen of magnesium loses 
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chromate primer and two coats of enamel. After 2000 
hr salt spray exposure there is no corrosion. The white 


deposit is salt crystals. 


Raytheon Mfg. Co. joined these two HAE-treated test 
ponels with 18:8 hardware, then painted with zinc 


HAE Finish for Magnesium 


about 8% of its tensile strength after 
a 114 hr treatment. This loss in 
tensile strength is approximately pro- 
portional to the thickness build-up 
of the treated specimen, i.e., approxi- 
mately 80% of the total coating 
thickness. However, as the thickness 
of the specimen increases, the per- 
centage loss in tensile strength di- 
minishes. For example, an 0.064 in. 
thick specimen having a coating 
0.0012 in. thick on each side will 
lose less than 0.5% in_ tensile 
strength due to the coating. 

Salt Spray Corrosion—The field in 
which HAE is producing the most 
revolutionary applications of mag- 
nesium are those where salt spray 
corrosion-resistance has been a limit- 
ing factor. The coated magnesium 
alloy panels show no corrosion up 
to 24 hr exposure in salt spray, then 
show only one or two pin-point 
spots which do not appreciably in- 
crease in size or depth up to 200 hr 
exposure. In regard to tests on 
waxed samples, Frager and Evangel- 
ides wrote in a recent article in Metal 
Progress: 

“This surface protection, plus a 
suitable wax seal, will withstand and 
has withstood a salt spray exposure 
of more than 13,000 hr. Similarly, 
instead of wax, zinc chromate primer 
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Raytheon Mfg. Co. painted this HAE-treated magnesium FS-1 panel with zinc 

chromate primer and two coats of enamel, then hammered it with a ball peen 

hammer and scratched through to bare metal. After 1500 hr of salt spray 
it is undamaged by corrosion. 


by R. G. GILLESPIE, Brooks & Perkins, Inc. 


or a phenolic finish over the HAE 
surface will give excellent results. . . 
In addition, silicone greases have 
been used successfully. With all of 
these methods the effective work of 
sealing magnesium is done by minute 
amounts of sealant which close those 
few pores remaining in the HAE 
coating at the end of the process.” 

Galvanic Corrosion—The dielectric 
strength of the coating at 60 cycles 
is about 550 v, with a coating thick- 
ness of slightly more than one mil. 
This insulation value indicates a 
highly non-conductive and imperme- 
able coating. Since the insulating 
quality is so high, it obviously should 
be an effective means of preventing 
galvanic coupling action. 

Color—Brown of variable shades. 
The “oatmeal” coating is very light 
in color. If the fully treated dark 
brown HAE coated surface is sealed 
with a post-treatment dip for 30 sec 
in a 35 to 50% by volume of 52% 
hydrofluoric acid, the color becomes 
lighter and it is more resistant to 
corrosion. 


Limitations 


Since HAE coating is a hard re- 
fractory ceramic coating, it does not 
have good elastic properties. Like all 
ceramic coatings it has limitations 


where rough handling is encountered, 
or where a sheet magnesium part 
will be subjected to flexing. Magne- 
sium panels of 0.025 in. thickness, 
HAE-coated, can be bent as much 
as 160 deg and straightened with- 
out apparent damage to the coating 
on the tension side. However, the 
coating on the compression side is 
substantially removed by this treat- 
ment. 

It has been difficult if not impos- 
sible to rivet HAE-treated sheet 
metal parts without cracking and loss 
of the coating while driving the 
rivets. Similar difficulties may be 
experienced with bolted assemblies 
unless extreme care is exercised. Tests 
recently performed by Bullock of 
Raytheon Mfg. Co., have shown the 
advisability of painting the treated 
surfaces, preferably with a vinyl 

aint, before riveting to prevent 
spalling and damage to the coating. 
Since these tests have not been con- 
clusive, further investigation is in- 
dicated. 

Another handicap in the use of 
this coating would be that any re- 
work or removal of handling nicks 
would be extremely difficult because 
of the hardness of the surface, and 
the subsequent re-treatment of the 
surface after rework. 
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Materials 
at Work 


SPRAYED STAINLESS STEEL LENGTHENS LIFE OF 
PISTON RODS A manufacturer of Diesel and gas en- 


gines and compressors, Cooper-Bessemer Corp., originally 
tried stainless steel metallizing on shafts returned by users 
for reconditioning and found that they not only lasted 
longer from the usual standpoint of diameter loss, but 


PHENOLICS STRENGTHEN PRECISION BOBBINS 


Here is materials engineering in action .. . 
New materials in their intended uses .. . 


Older, basic materials in new applications .. . 


— 


that galling, damage to packing and leakage were elim- 
inated also. 

As a result of this experience, all new piston rods to be 
used for corrosive gases are now made of carbon steel and 
metallized with stainless in the process of manufacture. 
Shown here is a gas compressor piston rod being metal- 
lized with Metcoloy No. 2 Stainless. 


The use of Durez phe- 


nolic plastic plugs in precision bobbins manufactured by Engineered Plastics, 
Inc., is said to result in less spindle and machine wear and lower power con- 
sumption in the production of yarn. The self-tapping screws thread their way 
into the molded plug and force out the lock ring to hold the entire assembly 


together. 


The sheath, the flange and the spindle bearing of the bobbin are laminated 
plastic, providing a smooth, hard yarn surface, which will generally withstand 
the pressure of nylon and other yarns even under steaming conditions. 


MATERIALS & METHODS 








NOVEMBER, 


1953 





PLASTIC MARKING DEVICES GIVE LONGER LASTING, 
CLEARER IMPRESSIONS Sharper, clearer stamp impres- 


sions are claimed for new dies molded of Bakelite Co’s viny! 
resins to three times the depth of ordinary stamps. The acid 
resistance of the resins extends the life of the stamps when 


using 


if] 


id etching inks for permanent stamping on metal and 


nonporous surfaces, a pecihed in government contract 
work. Vinylite resins resist the tion of most chemicals 


benzine 


cluding oils, greases, petroleum solvents, kerosene, 
and gasoline. 

Flexible, resilient dies made of these resins resist abrasive 
action from repeated stamping and fit smoothly on curved ot 
irregular surfaces. Stamp markings stay sharp longer with 
deep-molded stamp faces made of Vinylite resins than do those 
made with ordinary shallow stamps that rapidly clog with 
heavy base inks and must be cleaned often. The new stamps 
are adaptable to any type of marking device including pin- 


and-peg stamp, pocket stamp and self inking midget. 


RUBBER CONVEYOR BELT AUTOMATICALLY CONTROLS 
WATER CONTENT OF LOAD A unique surface design on 


a rubber conveyor belt allows the belt to be adjusted to shed 
or retain water contained in the materials it conveys. Called 
Riffle Grip, it was developed by the B. F. Goodrich Co. 

Operating on a predetermined conveyor incline angle, with 
belt idlers also placed at a specified angle, the chevron-like 
ridges channel water to the edges of the belt where it flows off, 
leaving the conveyed material resting in the center of the belt, 
free of water. By adjusting the conveyor incline angle and the 
angle of the belt idlers, the chevron patterned surface can be 
changed into a series of horizontal carrying ribs which retain 
water on the belt and permit even distribution of moisture 
throughout the material. 

The belt is now in use in plants where wet sand and gravel 
must be conveyed up steep inclines, in gold dredging opera- 
tions for stacking wet rejects and in the dewatering of finely 
ground taconite. 


LOW ALLOY TUBING AIDS WEAR RESISTANCE OF HOSE 
KNITTING MACHINES After trying various types of ma- 


terials, the Superior Tube Co., selected Type E-52100 low alloy 
tubing to meet the exacting requirements for thread carriers in 
the hose knitting machines of Karl Lieberknecht, Inc. The 
tubes must handle nylon yarn which is fed at speeds of 1160 
to 1233 in. per min. This requires high wear resistance to 
minimize the grooving action of the thread, yet the tubing must 
be tough enough so that the breakage rate will be low. 

The tubing is supplied in two sizes—0.126 0.d. by 0.087 
i.d. for the bell-mouth tube at the top of the carrier where the 
nylon enters, and 0.050 o.d. by 0.032 i.d. for the bottom of 
the carrier where the nylon leaves. Both sizes are furnished in 
the fully annealed condition for easy formability. Tubing for 
the bell-mouth tube is expanded and chamfered on both ends; 
the smaller tubing is swaged on the exit end, turned and 
bored to accurately control the smaller bore size, then cham- 
fered on the other end. After forming, the tubes are heat 
treated in controlled atmosphere furnaces to a hardness value 
of 56 to 60 Rockwell C. 








Materials at Work 


FOAMED PLASTIC INSULATES 
COLD STORAGE ROOM Blocks of 


Styrofoam, a product of Dow Chem- 
ical Co., are used for low tempera- 
ture insulation in commercial cold 
storage rooms at Flint Cold Storage 
Warehouse Co. The foamed poly- 





Styrene aids in maintaining tempera 
tures that range from 35 to —10 F, 








with the thickness of the insulation 
varying from 4 to 8 in. depending on 
the temperature to be held. 








PERMANENT MAGNET KEEPS TUNA 
METAL-FREE As a result of in- 


stalling eight Eriez permanent mag- 
netic separators in the Terminal 
Island plant of the Star-Kist Tuna 
Co., stray tramp metal has been com- 
pletely eliminated from chunk style 
tuna fish. As the chunks pass over 
the 16 in. magnets (arrow) at the 
discharge ends of stainless steel con- 
veyor belts, any metal contamination 
is removed. Each magnet handles ap- 
proximately two to three tons of 
cleaned tuna meat per hr. 

These non-electric stainless steel 
magnets are liquid tight, sanitary and 
can easily be cleaned with steam or 
water and detergent. 


GLASS FIBER AND EPOXY RESIN MAKE HIGH STRENGTH TANKS = A high 


bond strength epoxy resin known as Epon and produced by Shell Chemical 
Corp., is being combined with glass fiber to fabricate air storage tanks for new 
jet aircraft starting system. The tank is 35% lighter than comparable steel 
tanks, is shatter-proof and has a burst strength of over 7000 psig against oper- 
ating requirements of 3000 psig. 

The storage tank is made by running a continuous strand of Fiberglass filament 
(0.0003 in. dia) through an‘ Epon resin bath and on to a low melting point 
alloy mold containing the tapped air connection for the tank. The mold is 
supported by a mandrel screwed into the air connection. After about a two-hour 
cure, the mold is melted out and recast for further use. 

The tank is designed to withstand 10,000 cycles from 0 to 3000 psig and back 
to O at 30 sec intervals without failure. In practice, bond strength between Epon 
and Fiberglass in these tanks has withstood 26,000 cycles without “weeping” 
under pressure. 


MATERIALS & METHODS 








COMPETITIVE MATERIALS COOPERATE IN CORROSION RESISTANT PUMP 


Aluminum, carbon steel, stainless steel, natural and synthetic rubbers and a 
variety of plastic materials are used in the “flex-i-liner” pump designed by the 
Vanton Pump Corp. to handle corrosive liquids and gases. 

The “flex-i-liner’’ is actuated by a rotor mounted on an eccentric shaft, creating 
a “squeegee” pressure action against a countersink in the pump body block, 
resulting in positive displacement of the fluid. Molded flanges on the liner 
are pressed to both sides of the body block by end plates, thus sealing off the 
fluid passageway from contact with any moving parts. 

The “flex-i-liners’” are furnished in pure gum rubber, natural rubber, neoprene, 
Hycar, Buna N, silicone, vinyl, or Compar, while the pump body blocks are 
made of Bakelite, Bakelite with graphite filler, hard rubber, polyethylene, or 
Lucite. With the proper material combinations, the pump can handle a large 
group of acids, alkalis, industrial alcohols, solvents, distilled water, beverages, 
food products and other highly corrosive fluids and abrasive slurries. 
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MAGNESIUM KEEPS WEIGHT T0 A 
MINIMUM IN BOMBER TAIL = Mag- 


nesium sheet and extruded sections 
are used in this bomber tail cone and 
turret enclosure in order to minimize 
the overall weight of the plane. The 
skin is formed of sheets 0.051, 0.064 
and 0.072 in. thick, and extruded hat 
sections are used for the framing 
members. Manufactured by Brooks 
and Perkins, Inc., for General Electric 
Co., the gun turret employs two 
frames of aluminum alloy and two 
aluminum 
port. 


alloy forgings for sup- 


NYLON CAM ROLLERS GIVE LONG 
SERVICE IN CIRCUIT INTERRUPTER 


Cam followers made from machined 
nylon have recently completed more 
than a billion operations in a circuit 
interrupter produced by the Strom- 
berg-Carlson Co. 

The switches, activated by the nylon 
cam rollers, have performed these 
mechanical operations without failure 
on accelerated life tests equal to 20 
yt operation at a rate of 100 impulses 
per min. A primary cam shaft carry- 
ing up to 22 cams, and a secondary 
cam shaft carrying up to 6 cams op- 
erate the snap action switches on the 
machine. These break-make switches 
relay the timing and impulse action. 


Flexible 
re val 
Molded 
Liner 































Three Accelerated Corrosion Tests 


for Materials and Finishes 


by SAM TOUR, 


@ THE BEST PROCEDURE for deter- 
mining the resistance to corrosion of 
a particular material or protective 
coating is in use under actual service 
conditions. However, unless the ma- 
terials or the coatings are exception- 
ally poor for the service intended, 
the tests must continue for months 
or years to yield reliable information. 
To reduce this time interval, accel- 
erated testing which simulates ser- 
vices conditions often becomes 
necessary. 

Although many procedures for ac- 
celerated corrosion testing have been 
developed in laboratories during the 
past fifty years, none of these have 
universal application. In fact, no 
laboratory method has been devel- 
oped that will give results that can 
be translated directly into a given 
service life. In spite of the draw- 
backs, a great deal of accelerated 
corrosion testing is and must be car- 
ried out in laboratories. 


The basic problem in accelerated 
corrosion testing is to interpret the 
results obtained in terms of the 
probable life of the material in ser- 
vice. This problem, recognized by 


General Manager, Sam Tour & Co., Inc. 





industry at about the turn of the 
century, has resulted in many field 
tests to study the effect of atmos- 
pheric exposure on many different 
materials and coatings. At the pres- 
ent time, data are available on the 
rate and nature of corrosion on prac- 
tically all materials of construction 
exposed under atmospheric condi- 
tions prevalent in different sections 
of this country and, to a lesser extent, 
on different parts of the earth. This 
somewhat formidable array of data 
has been used as such and as a basis 
of comparison for accelerated corro- 
sion studies made in the laboratory. 


Alternate Condensation Test 


The alternate condensation and 
evaporation of moisture on the sur- 
face of exposed field test specimens 
has been recognized as a corrosion 
factor of prime importance in almost 
all localities. However, very little 
work has been done in the way of 
laboratory tests in which this factor 
was “‘accelerated”’. 

Salt spray tests, universally used, 
have been accepted as a standard 
method of measuring continuity of 


Although simulated service tests cannot replace 
actual corrosion service fests, 

they are useful when corrosion resistance 
must be evaluated in a 

relatively short time. 


surface coatings rather than corrosion 
protection. They are applicable di 
rectly only where sea or salt air is a 
factor. Other types of tests are in 
use in various procedures for corro- 
sion testing, such as artificial rain 
The latter, however, will frequently 
bridge over pinholes so that no par- 
ticular effect is shown, even though 
the surface may have imperfections. 
Spray washes as used in some 
weathering machines frequently serve 
to clean the surface of the test sam- 
ple, washing away the corrosion 
products and decreasing the corro- 
sion rate. 


An alternate condensation method 
developed by Sam Tour & Co., Inc., 
has none of these particular limita- 
tions. This method for testing cor- 
rosion resistance of a metal or the 
corrosion protection provided by 4 
coating on a metal appears to offer a 
technique more comparable to normal 
weather corrosion than any yet de- 
vised. Unlike any of the generally 
used corrosion resistance _ testing 


methods, it uses a condensate rather 
than a dip or a spray to effect the 
corrosive action on the metal. Dew 





MATERIALS & METHODS 
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Water in the form of a thin 
lew or condensate is water 
orrosivity in most inti 


One of the main features of the 
thod 1S 1ts adapt: ability to a 

of atmospheric conditions. 

Speci ns can be exposed to Vv aryl ng 
mperature and varying hum dity 
ditions, as well as to air « arrying 
lesired contaminants in controlled 
ties. Lhe equipment is imex 
pensive and quite easily assembled. 
It consists of a turn-table upon which 
the samples to be tested are mounted, 
and two or more chambers through 
which the turn-table revolves so that 
he samples are alternately exposed 
itmospheric conditions of each. 
In the first chamber, the air which 
s dire ected against the san iples has 
pproximate temperature ol 70 F 
ind relative humidity of 25%. In 
the second chamber, there is directed 
igainst the samples a stream of air 
which has been saturated with water 
vapor at a thermostatically controlled 
temperature of 160 to 170 F. As the 
samples are dry and relatively cool 
yn entering this chamber, when they 
me in contact with this warm, 
Lid air, they rapi Ty be ome COv- 
red with a film of condensed mois- 
ture which remains as they pass 

through the chamber. 


The wet samples emerge from the 
second chamber into the room atmos- 


~? 


phere where they may dry or may 
pass into a third or fourth chamber. 
In these third and fourth chambers, 
there may be admitted controlled 
quantities of hydrogen sulfide, car- 
bon dioxide, sulfur dioxide as de- 
sired, Finally the samples reenter the 
first chamber to be dried and cooled 
and repeat the cycle. The complete 

ycle is carried out 15 times per hr. 
ont may be evaluated by visual or 
low- ‘magnification inspection or by 
change in weight. 


The turntable used for mounting 
the specimens is driven at a prede- 
termined speed by a geared motor. 
A controlled hot water tower is 
used to produce the warm saturated 
ur at any desired temperature, and 

iter-cooled condensor is used to 
a the dry air for chilling the 


ples. If warm air drying is de- 
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An alternate condensation tester. 


The Tour wear-corrosion tester. 
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sirable, an electric heating element 
can be provided for a drying fan, 
and chilling can be subsequently 
handled. If sulfur dioxide or hydro- 
gen sulfide, or other contaminants 
are desired, they can be introduced 
in a chamber arranged to follow the 
condensing chamber. Samples of 
various sizes and shapes can be han- 
dled equally well. As in all corro- 
sion testing, however, specimens 
must be properly prepared and thor- 
oughly cleaned. 

While not a cure-all for difficulties 
encountered in procedures of cor- 
rosion resistance examination, the al- 
ternate condensation technique offers 
a tool that will approximate actual 
conditions caused by weather expo- 
sure. Furthermore, the technique 
permits acceleration of these condi- 
tions sufficiently to make the method 
adaptable where time is short and 
concrete evidence is required. 

Using this equipment, it has been 
found that 1020 steel developed 
noticeable rust within 45 min, 12% 
chromium stainless steel within 15 hr 
and well-conditioned 18:8 stainless 
austenitic steel shows no attack after 
many days. In a series of tests for 
various types of coatings applied to 
steels, it was found that light rusting 
became evident on black oxide coat- 
ings on steel within 6 to 20 hr, on 
simple phosphate coatings in 26 hr, 
on phosphate and oil coatings in 50 
hr, on poor cadmium plated and oil 
coatings in 6 hr, on good cadmium 
plated and oil surface in 26 hr, on 
poor nickel plated coatings in 26 hr, 
on good dull nickel plates or copper 
and nickel plated coatings in 50 hr, 
whereas good cadmium plated and 
Iridite treated coatings stood up for 
some 330 hr. 


Wear-Corrosion Testing 


The subject of wear-corrosion has 
received little attention throughout 
the years and literature on the sub- 
ject is almost non-existent. However, 
that freight cars, coal cars, materials 
handling equipment and a host of 
other things fail in service from both 
wear and corrosion is well recog- 
nized. 

Why is it that wear-corrosion test 
methods are not in regular use in 
many laboratories throughout indus- 
try? It may be that suitable equip- 
ment for the purpose has been de 
veloped but that it has not been given 
adequate publicity. Apparatus for 
the purpose was developed by the 
writer some 20 years ago in connec- 
tion with a study of the relative re- 


sistance of various precious metal 
surface finishes to a combined wear 
and corrosion exposure. Since that 
time the apparatus has been used on 
a number of non-precious metal 
wear-corrosion problems. 

The Tour wear-corrosion tester 
consists of two horizontal disks of 
different diameters and mounted on 
separate shafts to allow the indepen- 
dent rotation of each. The lower disk 
of metal is covered with cloth or 
canvas stretched over its surface and 
held in place by a tension band. A 
sectional drip trough catches the sur- 
plus liquid that drains or is thrown 
off of the disk. On a shelf above and 
to the left of center of the lower 
disk is a glass vessel to contain the 
supply of corrosive solution. This 
vessel is supplied with a siphon tube 
leading to a rubber tube and an 
orifice from which the solution drops 
onto the lower disk. On the edge of 
the shelf is a spring clamp which 
keeps the rubber tube closed except 
at the moment it is opened by the 
action of a clamp-opening button or 
screw on the periphery of the upper 
disk. For each revolution of the 
upper disk, the spring clamp is 
opened for a moment and several 
drops of liquid are allowed to siphon 
onto the lower disk. 


The upper disk, about one-half the 
diameter of the diameter of the 
lower disk and off-center from the 
lower disk, is supported from and 
caused to rotate by the upper vertical 
shaft. This upper disk has twelve 
smooth-bore vertical holes through 
which hardened steel spindles may 
float. A suitable weight on the upper 
end of the spindle is spherical or 
ball-shaped to ride in a ball seat or 
socket machined in a_ specimen- 
holder. The specimen-holder is a 
flat disk about 11/4 in. in dia, 14 in. 
thick which is thus free to rotate 
about its center while it is held down 
and caused to traverse by the spindle. 


The specimen is centered and fas- 
tened to the underside of the speci- 
men-holder by means of sealing wax. 
It is obvious that the specimen must 
not have sharp edges or corners and 
should be concentric with the holder 
and spindle. A slightly convex sur- 
face is desirable; an annular convex 
surface is superior; a special half 
round washer about 1 in. dia is ideal. 
This shape of specimen made of 
brass and of steel has been used to 
evaluate the wear-corrosion resistance 
of various forms of electroplated 
coatings. 


The wear-corrosion resistance of 


plated specimens can be evaluated by 
determining the time to wear throu 
to base metal. Various spot tests 
agents are used under a binocula, 
microscope to determine when yay. 
ous successive layers of electroplated 
metals are worn through. For , 
given set of conditions as to load 
corrosive media and abrasive, the 
relative time to wear through js , 
measure of the wear-corrosion tesic 
tance. The wear-corrosion resistance 
of solid materials can be evaluated 
by change of weight measurements 
after a constant time of exposure 
under a given set of conditions, 

In actual test work with this ap. 
paratus, it has been found that , 
pitting type of corrosion may occur 
as well as the expected wear-corto. 
sion. When pitting takes place, jt 
usually is on the portion of surface 
not subject to wear, but kept wet 
with the highly aerated corrosive 
liquid media. The duration of a test 
will depend upon the wear-corrosion 
resistance of the specimen and the 
conditions selected for the test. 

A few examples of results obtained 
with this test are as follows: 


Palladium, palladium plus th 
dium, rhodium and platinum electro- 
plated on nickel silver disks. \n this 
case, flaking, pitting and wear evalua- 
tions were obtained in three hours. 

Rhodium plate on nickel plate on 
a brass platter. The rhodium on the 
top polished surface wore through in 
80 min and the underplate of nickel 
wore through to the brass in an addi- 
tional 18 min. The rhodium on the 
bottom satin finished surface wore 
through in 25 min and the under- 
plate of nickel wore through to the 
brass in an additional 19 min. 

Heavy platinum electroplate or 
nickel silver base metal with and 
without a heat treatment subsequent 
to plating. Wear corrosion failure 
and severe pitting in 25 hr of the 
non-heat treated samples. Very few 
pits and no failure of the heat 
treated samples after 271/, hr. 

Electroplated gold on electro plated 
nickel on brass pen clips. The gold 
layer wore through in 36 to 45 sec 
and the underlying nickel layer in 
an additional 15 to 30 sec. 

Nickel electro plate on nickel silver, 
stainless steel and white rolled gold 
plate on nickel silver in the form of 
watch backs. The gold wore through 
in 714 hr; the stainless steel began 
to show rust stain in 91/, hr, and the 
heavy electroplated nickel stood up 
for 4914, hr. 


Four types of black coatings 


MATERIALS & METHODS 
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Aerated sea water testing unit. 


steel. One type failed in 22 min, 
while the better type lasted 33 min 
before failure. 

Chromium on brass, chromium 
over nickel on brass, rhodium over 
nickel on brass, and the same materi- 
als on steels. The heavy chromium 
plates were still intact after 34 hr. 
The light chromium plate wore 
through to the nickel in 15 to 40 
min. The rhodium plates wore 
through to the nickel in 10 to 20 
min. The nickel underplates wore 
through to the base metal in 11/, to 
214, hr on steel and in 3 to 314 hr 
on brass. 


Aerated Sea Water Testing 

Aerated sea water testing is a 
form of laboratory total immersion 
testing. This type of testing was 
the subject of extensive work by 
ASTM Committee B-3 on Corro- 
sion of Nonferrous Metals and AI- 
loys. Recommended procedures are 
given in ASTM-B-185-43T. Those 
recommended procedures do not limit 
the apparatus that may be used but 
outline the degree of control that 
should be exercised on temperature, 
aeration, volume of solution, etc. The 
recommended minimum requirements 
for film formation in aerated sea 
water as given in these ASTM speci- 
fications are 4 | of sea water per 
sq decimeter of specimen surface and 
200 cu cm of air per min per | of 
solution. 
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Often, corrosion testing is for the 
purpose of obtaining relative values 
between different material. Due to 
the many variables affecting corrosion 
behavior of any one specimen, it is 
usual to make simultaneous tests of 
a number of specimens of each ma- 
terial. In other words, corrosion 
testing often involves rather large 
numbers of specimens. Apparatus 
for corrosion testing should be such 
as to accommodate numerous speci- 
mens at one time. 

The equipment shown in the ac- 
companying photograph is such an 
apparatus for testing in aerated sea 
water. It consists of a tank about 
8 ft long by 3 ft wide by 11/4 ft 
deep above which is mounted a 
sprocket chain drive. The sprocket 
chain is equipped with link attach- 
ments to allow suspension of the 
specimens by means of a glass rope. 
Aeration of the solution is accom- 
nlished by leading compressed air at 
about 15 psi pressure into three 
RA98 Alundum thimbles placed cen- 
trally along the bottom of the tank. 
The rate of air flow is regulated by 
a reducing valve and air flow meter 
arrangement shown at the top center 
of the photograph. The inside of 
the tank, the air piping and all metal 
parts in the vicinity of the solution 
are kept coated with asphalt paint. 
The chain travels at a rate of about 
6l4 ft per min. The entire unit is 
operated at room temperature. Dur- 


ing a test, the level of solution is 
maintained relatively constant by 
daily additions of distilled water to 
replace the water lost by evaporation. 
The test solution is drained out and 
replenished by fresh solution at 
stated intervals dependent upon the 
nature of the test. The progress of 
corrosion can be recorded in terms 
of appearances or by periodic remov- 
ing, washing, drying and weighing 
of the specimens to determine weight 
changes. This equipment has been 
used with natural sea water, with sea 
water made up with 314% by weight 
of sea salt in water and with plain 
tap water. 

Tests conducted simultaneously on 
24 sections cut from bronze propel- 
lers of various makes, vintages and 
compositions gave definite conclu- 
sions. On some there was evidence 
of attack within 24 hr and noticeable 
corrosion in 48 to 92 hr. On the best 
the noticeable corrosion did not be- 
come evident until after 720 hr of 
exposure. 

Tests conducted simultaneously in 
natural sea water on steel panels 
with various types of protective coat- 
ings such as paints, sprayed plastics 
and impregnated metallized coatings, 
have shown rateable results within 
30 to 60 days. Tests conducted on 
wood panels with and without vari- 
ous forms or protective coatings have 
yielded valuable results in up to 90 
days. 


















Increasing application of products and parts to extreme cold requires that materials’ low 
temperature properties be carefully evaluated. 


@ AIRCRAFT AND 
ment designed to operate at ex- 
tremely low temperatures (below 

-60 F in many cases) have forced 
he development of natural and syn- 
thetic rubber compounds that can 
operate successfully in extreme cold. 
Good low temperature properties are 
achieved by special compounding. 
To get these properties, however, 
some compromises must be made on 
other desirable characteristics. It is 
believed that a knowledge of the low 
temperature behavior of elastomers 
and how it can be controlled may be 
of great value in correctly specifying 
rubbers and rubber parts and, 
thereby, minimizing low temperature 
failures. 


MILITARY equip- 


Effects of Low Temperature 


A number of changes can take 
place in an elastomer as a result of 
exposure to:low-temperature. All of 
these changes are reversible, however. 
Returning the composition to room 
temperature or slightly elevated tem- 


peratures results in a restoration of 
its original properties. This is in 
contrast to the effects of high tem- 
perature exposure which permanently 
change the composition. 

Rapid Changes—Imagine a speci- 
men exposed to successively lower 
temperatures, being held at each 
temperature only long enough for 
thermal equilibrium to be established. 
Fig 1 shows graphically the effect of 
such cooling on stiffness. As the 
temperature is decreased (Zone A), 
the specimen becomes progressively 
more difficult to bend or stretch. 
This increase in stiffness is more or 
less gradual until a particular subzero 
temperature range is reached. In this 
range (Zone B), which is specific 
for a given composition, stiffness in- 
creases sharply with a decrease in 
temperature, so that within a range 
of about 20 F stiffness may increase 
a hundredfold or more. Further cool- 
ing produces little additional increase 
in stiffness (Zone C). The changes 
which cause the gradual increase in 
stiffness in Zone A are known as 
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1 
What Happens to Rubbers 
at Low Temperatures 


2 
How Common Elastomers 
Differ in Their Low Tem- 
perature Behavior 


3 
How They Can be Altered 
to Meet Specific Low 
Temperature Conditions 


simple “temperature effects.’’ Those 
which cause sharp stiffening in Zone 
B are known as ‘‘second order transi- 
tion effects.” 

At some temperature in Zone B or 
C the specimen becomes brittle and 
will shatter on sudden bending or on 
impact. The temperature at which 
this occurs depends on the rate of 
application of load. When deter- 
mined under specific testing | condi- 
tions, it is known as the “brittle 
temperature’ or, more commonly, the 
“brittle point’. The brittle point 
bears no definite relationship to the 
stiffness curve. This is to be expected 
inasmuch as stiffness tests usually in- 
volve low-speed, low-deflection load- 
ing, while brittleness tests involve 
impact (i.e., high-speed, high-deflec- 
tion) loading. The lack of relation- 
ship is often pronounced. 

Crystallization — Long-time expo- 
sure produces two other kinds of 
changes. One such change is known 
as “crystallization,” or “first order 
transition.’ As indicated in Fig 2, 
crystallization results in stiffening 
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This chart shows minimum temperatures at which various elastomers are useful, using brittle 


which is only evident after prolonged 
exposure. It may require hours, days 
or even weeks, depending upon 
the exposure temperature and on 
the particular composition involved. 
While crystallization results in an 
increase in stiffness, it does not neces- 
sarily result in brittleness. Nor does 
the fact that crystallization has taken 
place appear to affect the brittle point 
of the composition. 

Among the major _ elastomers, 
natural rubber, butyl rubber and most 
types of neoprene are crystallizable. 
With all of these, the rate of crystal- 
lization is increased by placing the 
vulcanizate under strain. For each 
elastomer there is a temperature at 
which crystallization takes place most 
rapidly. Im fact, at extremely low 
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ating criteria. 


temperatures (e.g., —50 F) or at 
elevated temperatures neither neo- 
prene nor natural rubber crystallizes. 
Since crystallization is a time effect 
and does not take place at extremely 
low temperatures, it is not evident 
if the elastomers are cooled more or 
less rapidly through the range in 
which crystallization ordinarily can 
occur. 

Plasticizer-Time Effects — While 
crystallization is the most important 
time effect associated with low tem- 
peratures, there is a second effect 
which merits some discussion. It is 
known as the plasticizer-time effect. 
Practically all compounds designed 
for low temperature service contain 
substantial quantities of special plas- 
ticizers which are used to improve 


point (left) and flexibility (right) as evalu- 


low temperature flexibility and to de- 
press the brittle point of the com- 
position. Under ordinary temperature 
conditions such plasticizers are highly 
compatible with elastomers, 1.e., they 
are soluble in the elastomer. Upon 
prolonged exposure to low tempera- 
tures, however, the compatibility of 
the plasticizer is reduced and a por- 
tion of it is thrown out of solution. 
This portion, of course, is of no 
value in reducing the brittle point or 
in promoting flexibility; conse- 
quently, plasticizer-time effects may 
result in two changes in the composi- 
tion. First, its flexibility at tempera- 
tures above the brittle point may be 
reduced ; second, its brittle point may 
be raised several degrees. Generally 
speaking, plasticizer-time effects are 
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apparent only after prolonged expo- 
sure at extremely low temperatures, 
such as —40 F, and are noted only 
when large quantities of certain plas- 
ticizers are used. 

To illustrate the damage that plas 
ticizer-time eftects can cause, considet 
a hypothetical case involving hy 
lraulic hose on an airplane. Assum 
that the hose has been compounded 
to have a brittle point in the neigh- 
borhood of —65 F. If the aircraft is 
based in the arctic, it is conceivable 
that the plane would be exposed to 
a temperature of —40 F for several 
days. Under these conditions, some 
of the plasticizer in the compound 
might come out of solution as a 
result of plasticizer-time effects. Con- 
sequently, less plasticizer would be 
available for its intended purpose, 
and the brittle point of the composi- 
tion would be increased, perhaps as 
much as 10 or 15 F. At high alti- 
tudes, it is quite possible that the 
temperature to which it was exposed 
during flight would be lower than the 
new brittle point and failure of the 
hose might result. 


Comparison of Rubbers 


A rough idea of how the commer- 
cially available elastomers stack up 
with respect to flexibility and brittle- 
ness at low temperatures can be ob- 
tained from the accompanying chart. 
The chart shows the inherent prop- 
erties of each elastomer (shown 
under the heading ‘Normal Com- 
pounding’) as well as a figure which 
indicates the best that can be done 
with each by the use of special 
compounding techniques (indicated 
as ‘Special Compounding”). 

At best brittle temperatures are 
merely comparative. They are ob- 
tained by a laboratory test which in- 
volves a controlled rate of application 
of stress on a specimen of standard 








Fig 2——Resilience vs. temperature for several elastomers. 








shape. Since rate of loading and the 
geometry of the part have a lot to do 
with the temperature at which it dis- 
plays brittleness, the figures in the 
table do not have a specific meaning 
for the designer 

For most parts in which 
sibility of impact during 


bent 


the pos- 
Ssery iC = iS 


present. it is probably safe to say that 


they will shatter at somewhat higher 
temperatures than those indicated in 
the table. The “Flexibility” column 
shows the temperature at which 
Young’s modulus in flexure reaches 
10,000 psi. These figures are a 
pretty good rough guide to flexibility, 
but they must be taken with a grain 
of salt. Because of the peculiarities 
of elastomers, a figure for Young's 
modulus can only be obtained at low 
strains. This is quite different from 
the conditions which exist in many 
practical applications. 

Silicone rubbers head the list when 
it comes to either low brittle point 
or flexibility. They are also well up 
the list when it comes to other im- 
portant properties like ozone resis- 
tance, heat resistance and dielectric 
properties. But they have two serious 
disadvantages — they are expensive 
and they do not have the physical 
strength to handle many applications 
for which other types of rubber are 
satisfactory. However, as manufac- 
turers of silicone rubbers point out, 
their products are not designed to 
compete with organic rubbers in the 
normal temperature range (i.e., —65 
F to +300 F). 

Natural rubber come next, as 
judged on the basis of both low tem- 
perature flexibility and brittle tem- 
perature. The strength, abrasion re- 
sistance and dynamic properties of 
natural rubber are also excellent, but 
natural rubber is unsatisfactory if 
oil resistance or ozone resistance is 
necessary. 





Relative Stiffness 


Fig 1—Stiffness vs. temperature—o typj. 


cal curve for short time exposures. 


Third place goes either to but yl Or 
GR-S, depending on whether flex 
bility or brittleness is the limiting fac- 
tor. For low temperature flexibilit, 
butyl is better. Butyl also has excel. 
lent resistance to oxygen, ozone and 
chemicals. Its resilience is poor 
though, and like natural rubber, it 
not oil resistant. GR-S has an inher 
ently low brittle point and is fair wit! 
respect to low temperature flexibilit 
Its other Properties make it pretty use. 
ful, but it shares rubber’s deficiencies 

-poor oil and ozone resistance 
without natural rubber’s outstanding 
advantage in dynamic characteristics 

Neoprene comes next in the scalc 
with an inherent brittle point of 

40 F. The dynamic properties and 
toughness of neoprene compare fa 
vorably with those of natural rubber 
and neoprene has the added advan- 
tage of oil resistance and excellent 
resistance to aging, ozone, and 
weathering. There are two figures 
for nitrile rubber, since this fami! 
of polymers can be made with dif 
ferent ratios of butadiene and acry- 
lonitrile. The higher the acrylonitrile 


Fig 3—Crystallization of neoprene at 32 F 
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ontent the better the oil resistance, 
but the poorer the low temperature 
+ies. The two figures in the 


a! 
Pe bracket the range covered by 
the most commonly used nitrile poly- 
vers. Although these polymers rank 
high oil resistance, they are not 


for applications requiring 
one resistance or good dy 


too 
00d 
namic properties. 

It is evident that natural rubber 
and the common synthetic rubbers 
offer a fairly broad range of inherent 
low temperature properties. Of 
course, key requirements such as oil 
resistance often make it necessary to 
select types which do not offer the 
optimum low temperature character- 
istics. Im such cases, it is usually 
possible to improve these properties 
by special compounding. 


Improving Properties 


Generally, improvements in low 
temperature flexibility are obtained 
by the use of certain types of plas- 
ticizers in the compound. Not all 
types of rubber can take equal ad- 
vantage of the improvements obtain- 
able by the use of low temperature 
plasticizers. As a rule of thumb, the 
greatest improvement in brittle point 
can be obtained with the oil-resistant 
materials such as neoprene and nitrile 
rubber; relatively less improvement 
can be made with the non-oil-resis- 
tant rubbers like GR-S, butyl and 
natural rubber. The silicone rubbers 
are a special case because the rubber 
goods manufacturer has relatively 
little latitude in compounding them. 
In fact, with many silicone rubbers 
he is pretty much confined to fabri- 
cating the finished product from an 
existing compound which he buys. 

The chart gives an idea of the best 
that can be done in a practical way 
with the various rubbers, taking full 
advantage of compounding  tech- 
niques. The improvement in brittle 
temperature obtained by special com- 
pounding is especially noticeable 
with neoprene and the nitrile types. 
With natural rubber, buty# and GR-S, 
somewhat less decrease in brittle tem- 
perature can be obtained. 


Dynamic Applications 


For many uses it is important to 
know what the resilience of a com- 
pound will be at low temperature. 
Unfortunately, resilience is unusually 
Susceptible to change with tempera- 
ture. For example, a rubber com- 
pound ceases to exhibit its charac- 
teristic bounce and snap at tempera- 
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tures 30 or 40 degrees above the 
brittle temperature. The effect of 
temperature on the resilience of com- 
pounds of several elastomers is shown 
in Fig 2. The shapes of all the 
curves are quite similar. A drop in 
temperature results in a decrease in 
resilience down to a minimum. At 
temperatures, resilience in 
creases quite rapidly. But ‘‘resilience”’ 
at temperatures below the minimum 
in the curve is quite different from 
the “rubbery”’ resilience of ordinary 
temperatures. For, below the mini- 
mum point, the compounds behave 
more like unyielding solids when 
subjected to high speed stress. Their 
resilience is more akin to that of 
steel, for example, than to that usu- 
ally characteristic of rubber. 

The special compounding tech- 
niques used to improve low tempera- 
ture flexibility also shift the mini- 
mum point in the resilience-tempera- 
ture curve toward lower temperatures. 
The magnitude of this effect in a 
neoprene compound is illustrated by 
the following data which show the 
temperature of minimum resilience 
for compositions containing various 
amounts of a low temperature plas- 
ticizer: 


lower 


Temp. F for 
Parts Plasticizer Min. Resilience 
0 — 4 
20 — 20 
40 — 33 


Loss of resilience and elasticity is 
especially important in vibration iso- 
lators. It might be expected that 
vibration of a rubber mounting 
would soon restore it to something 
approaching ‘normal’ operation 
since internal friction would cause it 
to warm up. But this may not always 
happen. Some researchers report that 
for any given set of conditions (i.e., 
compound, mounting, frequency and 
amplitude) there is a temperature 
below which a composition will not 


warm up no matter how long it is 
vibrated. This temperature is re- 
ferred to as the “barrier point’. The 
data below show the barrier points 
of 40 durometer hardness mounting 
compounds of various elastomers at 
1800 cycles per min and amplitudes 
of less than 0.015 in. 


Barrier Points © 
of € ompounds of 
Various Elastomers, F 


Natural rubber 42 
GR-S 25 
Neoprene 18 
Buty! +- 2 
Nitrile rubber 

(low swell) +15 


There is an important point in 
these data; static tests are not a 
reliable guide to dynamic perform- 
ance at low temperatures. For ex- 
ample, the superior low temperature 
properties of GR-S and butyl, as 
judged by brittle temperature, are not 
apparent under dynamic conditions. 
In fact the data show butyl to be less 
desirable than neoprene for vibration 
isolation at low temperatures, even 
though the inherent brittle tempera- 
ture of butyl compounds is about 15 
F lower than that of neoprene. 


Other Service Conditions 


So far the extent to which these 
low temperature properties will 
change in service has not been con- 
sidered. The one thing that will have 
the greatest effect is loss of plas- 
ticizer. This usually occurs either as 
a result of exposure to high tempera- 
tures which boil off the plasticizer, 
or as a result of service in contact 
with fuels or solvents that leach out 
plasticizer. If contact with solvents 
is continuous, however, low tempera- 
ture properties may actually improve 
because the solvent absorbed by the 
elastomer acts as an excellent low 
temperature plasticizer. The data in 


Table 1—Effect of Solvent Extraction on Stiffness of Elastomers 























Temperature (F) at which stiffness increases rapidly with 
small drop in temperature 
Conditions - 
Buna N 
Neoprene Buna N (low swell) 

Original —45 —45 —45 
After extraction in 

80 octane gasoline —30 +30 +30 
After extraction in 

40% aromatics gasoline | —30 —15 —2 
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1. What is the lowest 
shipment or storage? 


temperature 


function? 


will it be under strain? 


and to what extent? 


quency and amplitude? 


how long? 





WHEN BUYING RUBBER PARTS FOR LOW TEMPERATURES... 
. . . Be Sure to Give Your Supplier 
the Answers to These Questions: 


to which 
2. What is the lowest temperature at which the part must perform its 


3. What is the longest period for which it will be exposed to low temperatures? 


4. Will it be exposed for prolonged periods in the range —30 F to 
5. Will the part be subjected to strain at low temperatures? If so, how rapidly 
6. Will it be expected to isolate vibration at low temperatures? If so, what fre- 
7. Will the part be subjected to elevated temperatures, too? How high and for 


8. Will the part function in contact with gasoline or other fuels and solvents? 
lf so, what are they? Will contact be continuous or intermittent? After ‘‘drying 
out’ of the solvent, will the part be subjected to low temperatures again? 





the part will be exposed during 


normal 


+ 40 F? If so, 








Table 1 shows the effect of solvent 
extraction on stiffness for low tem- 
perature compounds of neoprene and 
two types of nitrile rubber. Speci- 
mens were extracted for 7 days at 
170 F, then dried for 15 min at 180 
F before testing. The data in Table 
2 show how continuous contact with 
fuels can actually improve low tem- 
perature properties by virtue of the 
plasticizing effect of the fuel. No 
special attempt was made to com- 
pound the test specimens for good 
low temperature properties. It is evi- 
dent that for a given elastomer, the 
greater the swelling power of a fuel 
or solvent, the greater the improve- 
ment in low temperature properties. 
In addition, the more oil-resistant 
the elastomer the less evident is the 
improvement due to contact with 
solvents. 


As for the principal time effect 
crystallization—GR-S and nitrile rub- 
bers can be ignored because these 
rubbers are essentially non-crystal- 
lizable. With natural rubber, buty] 
and most types of neoprene, though, 
there are several things to consider. 
Each of these elastomers has a tem- 
perature at which crystallization takes 
place most rapidly. For natural rub- 
ber, it is about + 5 F; for butyl, it 
is somewhere in the range of —40 
to —60 F; and for neoprene some- 
where around +-32 F. At room tem- 
perature or at extremely low tempera- 
tures (e.g., —50 F), crystallization 
takes place so slowly that it usually 
can be ignored. In all cases, crystal- 
lization takes place more rapidly 
when the vulcanizate is under strain. 

Tests on tire tread type compounds 
of natural rubber, butyl and neoprene 


Table 2—Plasticizing Effect of Continuous Contact With Fuels 





Brittle Temperature, F 








Conditions 
Nitrile Rubber 
Neoprene Nitrile Rubber (low swell) 
Original —}32 —]7 +8 
After 30 days’ immersion at | 
room temperature in: 
lsooctane — 60 — 32 +6 
Gasoline —§/ — 42 | = 
Gasoline with aromatics <—107 <—107 —63 











exposed under no strain at —2) 
have shown that they all increase ;, 
stiffness by tenfold after 50 dy, 
After 10 days at this temperature the 
natural rubber and butyl SI} 
showed no _ measurable - stiffening 
while the neoprene sample had stif 
fened about threefold. 


a 

















SCIMENs 


























Crystallization in neoprene can hy 
minimized so that it does not inte. 
fere with the proper functioning of 
finished products. Fig 3 compares 
the crystallization characteristics of 
three different neoprene compounds 
as judged by hardness increase. Spe. 
cial compounding techniques produce 
a definite improvement in the crystal. 
lization resistance of the general-pur. 
pose neoprene polymers. Even better 
results can be obtained by using one 
of the types of neoprene that js 
modified during polymerization so as 
to have improved crystallization te. 
sistance. 

Plasticizer-time effects are gener. 
ally noted only when large quanti- 
ties of certain types of plasticizers 
are used. Fortunately there are plas. 
ticizers available which do not come , 
out of solution after prolonged tem- 
perature exposure, even when they 
are used in large quantities. But the 
rubber goods manufacturer should 
be informed if the product may be 
exposed at extremely low tempera- 
tures for long periods of time. That 
will be the signal for him to choose 
the plasticizer carefully. 















































































































































But improvement of low tempera 
ture flexibility with plasticizers usu 
ally means a loss in some of the 
properties which also may be impor- 
tant to the application. For example, 
large quantities of plasticizer gener 
ally impair the resistance to tearing 
and abrasion. They often impair heat 
resistance too, because at high tem- 
perature the plasticizer will “boil 
off’. And solvents may leach the 
plasticizer from the compound and 
alter the low temperature properties 
of the product, to say nothing of con- 
taminating the solvent itself. Obvi- 
ously it is not always possible to 
select the compound with the bes! 














low temperature properties. ) MA 
All these factors show why it | 
necessary to spell out the intended 
service as completely as possible $0 
Th 





that the rubber products supplier can 
do the best job of designing his com- 
pound. As long as a compromise !s 
necessary, help him make the best 
compromise by giving him all the 
facts he may need. As a rough guide, 
include the answers to the questions 
in the accompanying table. 
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Memnahien. Gs Prerequisite for most metal finishes is 

9 Pe a clean metal surface. Here is a unique 

Be eptnahets seg comparison of standard metal cleaning 
imi hay Scape yi methods that will help you select the 
sce -Sapedeiemeen optimum method for your own particular 
Processing and applications. application. 
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It is generally realized that proper cleaning 
is the key to successful metal finishing. As 
such it is a factor that must figure prominently 
in the decisions made by those responsible for 
product design and manufacture. 

This article is not intended to be a working 
manual on metal cleaning, nor is it, in the 
usual sense, a primer on metal cleaning. Its 
purpose is simply to familiarize the non-ex- 
pert with the basic features of the standard 
metal cleaning methods and to aid him in 





selecting the method most feasible for a py. 
ticular application. 

With this purpose in mind a tabular presen, 
tation has been emphasized. The tables, j; ;, 








believed, make possible a point-by-point com, 


parison of cleaning methods that canng 
easily be achieved in the more conventiong 
type of discussion. On the other hand, th 
natural limitations of a tabular presentatio, 
must not be overlooked—especially, the ne. 
essity for condensation. 


Selecting the General Method 


For the article, the 


standard 


purpose of this 


metal cleaning processes have 
“methods” 


and their characteristics are summarized 


been grouped into 15 general 


in the six tables on the following pages. 
Table 1 describes the principle of each 
method and outlines the main processes 
used. Table 2 indicates the general range 
of operating conditions and shows what 
equipment and utilities are needed for 
each method. The four remaining tables 
show the effect of the most important 
technical variables on the selection of a 
metal cleaning method. These variables 
are: the contamination to be 
(Table 3), the metal to be cleaned 
(Table 4), the size, surface and shape 
of the part (Table 5), and why the metal 
is to be cleaned (Table 6). 

In using Tables 3 to 6, it is important 
to realize that an attempt has been made 
to consider only one factor at a time. 
In Table 4, for instance, only the limita 
tions imposed by the character of the 
metal itself are considered. It is believed 
that this underline the 
practical characteristics of metal cleaning 
methods more clearly than the conven 
tional approach which tends to consider 


removed 


approach may 


all factors together. However, this tech 
nique has not been followed too strictly 
where it seemed to make the presentation 
too theoretical. For example, where a 
method might be feasible from the stand- 
pont of the one factor being considered, 
but in practice cannot or would not be 
selected because of other pertinent factors 
usually present, terms such as ‘generally 
not used’, “generally not applicable’, etc., 
have been employed. 

Few allusions to production rates and 
costs appear in the tables. Any of the 
metal cleaning methods described can, 
with sufficient investment in both primary 
and materials handling equipment, be 
adapted to high production requirements. 
Much depends on the size and shape of 
the part and the complexity of the clean- 
ing problem. For this reason it is usually 
desirable to consider first what cleaning 
methods are technically feasible and then, 
where there is a choice, which seems to 
be best adapted to the level of production 
required. Similarly, there is little advan- 
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tage in comparing an inherently low-cost 
method that is inadequate for the job 
with a more expensive method that is 
needed for adequate cleaning. Hence, com- 
parative costs generally should be con- 
sidered only where more than one method 
technically feasible. Such cost 
comparisons are usually valid only for a 
specific part on a specific production line. 


appears 


How to Use the Tables: An Example 


Suppose it is desired to apply a cor- 
rosion-resistant plate to the 
grooves of a polished aluminum piston. 
An adherent coating requires the prior 
removal of the natural oxide film as 
well as greasy polishing and buffing 
compounds. Since the somewhat special- 
ized techniques for plating on aluminum 
usually involve oxide removal more or 
less integral with the plating 
only the removal of organic contamina- 


metallic 


process, 


tions will be considered here. 

First, refer to Table 1. It is evident 
that acid pickling, electrolytic acid pick- 
ling, blast cleaning, brushing and flame 
cleaning can be ignored for this case. 

Next, refer to the section on polishing 
and buffing compounds in Table 3. Soak 
alkali barrel 
cleaning, spirit cleaning and 
salt bath cleaning appear to be generally 
unsuitable, or at least questionable, for 


cleaning, electrocleaning 


petroleum 


this application. 

Refer to the section on aluminum in 
Table 4. The only important limitation 
on remaining methods appears to concern 
the possibility of aluminum dust in vapor 
degreasing. Presumably significant amounts 
of dust would not be present after final 
polishing operations. 

Next refer to the sections on recesses, 
close tolerances and high polish in Table 
5. In this case, the recesses are not likely 
to entrap significant amounts of liquid, 
so the limitations mentioned for soak 
emulsion cleaning and vapor degreasing 
do not apply. Acid cleaning appears to 
be undesirable where retention of high 
polish is desired. Machine cleaning and 
steam cleaning seem to be inadequate 
or difficult where recesses must be cleaned. 
Thus, the selection has been narrowed to 





a choice between soak emulsion clean 
and vapor degreasing. 

Now see the section on electroplating 
in Table 6. Still disregarding the necessix 
for oxide removal, it can be seen ¢ 
vapor degreasing provides a satisfactor 
surface prior to plating where the 
soluble smut commonly associated 
ferrous metals is not present. Emuls 
hand, must 


cleaning, on the other 


followed by immersion in a relativ 
clean alkali or electrocleaning bath. Of 
hand, it appears that vapor degreasing 
might be the more economical choice. | 
may be recalled from Tables 1 and 
that vapor degreasing would probab 
require several different stages to remo 
polishing and buffing compounds. 
With this in mind, refer to the se 
tions on equipment, utilities and _ safet 
precautions in Table 2. 
even a combination of two soak clear 


ing methods might possibly be cheap 


It is evident t 


than a multi-stage vapor degreasing 
chine, particularly if dip tanks were 
ready available. Certainly, two-stage s 
cleaning should be investigated. 


Accordingly, 


sropriate sections of Tables 3, 4 
I 


1 
} 


refer again to t 
under soak alkali’ cleaning and 
leaning. Now that the necessity 
moving the polishing and buffing 
pounds has been 
that both methods are suitable for 
application providing careful cleaner s¢ 
lection is made. Soak alkali cleaning, ©! 
course, is cheaper than electrocleaning 
and would be preferred if the somewhat 
cleaner surface resulting from electr' 
cleaning is not considered essential 
Thus, the selection seems to boil down 
to an economic choice between vapo! 
degreasing alone and emulsion cleaning 
followed by soak alkali cleaning or elec 
trocleaning. High production rates an¢ 
limited floor space favor vapor degreas- 
ing, low or intermittent production favors 
soak cleaning. Other influential factors 
are discussed briefly in the following pat 
of this manual. Generally, when more 
than one method or process appears to be 
feasible, it is advisable to consult man 
facturers of metal cleaning equipment an¢ 
supplies to establish the optimum choic 
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erating conditions. Fortun- 


leaning field being what 
tf these headaches can be 
ying upon the expert ad- 
ssistance Of one OF many re- 
panies in the field. Their field 
n, after all, have seen hundreds 
leaning problems and are usu- 
red to recommend a specific 
nd operating conditions for any 
b. The following section dis- 


factors that 


some major 
weighed in determining § the 
process for the most important 


vered in this article 


S chemical Cleaning 


A great number of different chemical 
ers are available in proprietary for- 
ons. Cleaners marketed by reputable 

Superior to 


panies are generally 


made” cleaners as they are the 
uch research and field de- 
nt. Such formulations are usually 
1 to give optimum performance 
sets of conditions, and it 
consult with the supplier 
ting a particular compound and 
hing operating conditions. 

Despite the multiplicity of such com 
w helpful generalizations 
Alkali 
lifter in 
etal on which they will be used 
the method by 
plied. So-called “heavy duty” cleaners 
not suitable for brass, zinc and alumi- 
num; conversely, cleaners suitable for 
aluminum are generally not used for steel 
because of their slower cleaning action. 
Alkali cleaners used in spray washers or 
in electrocleaning differ from those used 
in soak tank cleaning in that the pro- 
portion of emulsifying agent is reduced 
to prevent foaming caused by aeration 
(in the case of spray cleaning) or ab- 

sorption of gases (in electrocleaning). 
Similarly, “emulsion cleaners” is a 
broad term. In selecting an emulsion 
cleaner it is important to keep in mind 
the specific cleaning system to be used 
and the kind of surface desired. A diphase 
cleaner, for instance, is not suitable for 
heavy cleaning unless mechanical agita- 
th provided. Some proprietary emul- 
leaners are formulated in such a 


cleaners, for in- 
composition according 


< 


which they will be 


fT) 
il 


Ssior 
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Selecting the Specific Process 


Acid cleaners, t a ailable in 
many different for lations. Like alkali 
leaners, they ( ( pounded for specin 

tals and hods of application. In 


addition, the two components of their 


dual function (cleaning and pickling) can 
be varied over a wide range depending 


on the specific requirements of the ap 
Where there 1s some guestion as to 
which of these three types of soak clean- 
ing would be most feasible, it should be 
remembered that alkali cleaners are gen- 
erally least expensive. The difference in 
cleaner cé 


st, however, is sometimes oftset 


keeping alkali cleaning 


by the cost of 


at boiling temperature 


solutions 


Machine Cleaning 


Where there is a large volume of work, 
washing machines are often used. Ma- 
chines of standard design and size can 
often be used, particularly where parts 
are relatively small. In many cases, and 
especially for large parts, a custom-built 
installation is preferable. In addition to 
the common spray type machines, there 
are paddle wheel machines that use a 


wheel to splash solution on 


the work and scoop type 


revolving 
machines that 
bine immersion and tumbling. Sele 


tion and design of metal washing ma 
hines depend not only on the size and 
quantity of parts, but also on the num- 
ber of operations to be performed, the 
materials handling system employed and 
he type of cleaner to be used. 

Ordinarily, 


ire done 


both cleaning and rinsing 
in a single machine, and often 
two or more cleaning stages are incor- 
porated in the machine. A forced drying 
Stage is also widely used. Most washing 
machines use one of three methods to 
transport work through the unit: con- 
veyor belt, overhead monorail or a rotat- 
ing drum with a helix to guide the work 
forward. All three are suitable for straight 
line production, but where loading and 
unloading at the same location is de- 
sired, the monorail conveyor is clearly 
most suitable. 

Cleaners for machine washing must be 
nonfoaming and are used in concentra- 
tions much lower than for soak tank 
cleaning. Economic considerations limit 
cleaning time which usually ranges be- 
tween 15 sec and slightly more than 
1 min. Despite the mechanical action 
involved, short contact time, low cleaner 
concentrations and nonfoaming require- 
ments limit the cleanliness of the surface 


resent 


lel a hino | t+ lity 
Although spray washing has tradition 


ally been an elevated temperature process, 


some cleaning compounds designed es- 
pecially for room temperature operation 
have been developed. One company is 
10w marketing such cleaners that are 
lso claimed to { passivated sur- 
face durable enough to protect the clean 
metal from rusting for a period of several 
weeks 


Solvent Cleaning 


The selection of a petroleum spirit 
cleaner generally rests on cost and availa- 
bility, as 


formance are relatively insignificant. How- 


differences in technical per- 
ever, it is also well to consider the flash 
point and toxicity, as the cost of venting 
or enclosing a tank can easily outweigh 
small savings in cost of solvent. 

In vapor degreasing, on the other hand 
an accurate knowledge of the technical re 


quirements is essential for economical 
process design. In contrast to soak clean- 
ing methods, vapor degreasing often in- 
volves a large capital investment in rela- 
tively inflexible equipment. This is es- 
pecially true where several stages are 
needed for proper cleaning. In selecting 
a vapor degreasing cycle it is important 
to remember that the solvent acts only 
on oil and grease, and some kind of 

echanical action is needed to remove 


Where solids ar 


boiling 


solid contamination: 


present, therefore, a spray or 
stage must be used, and this stage should 
precede ordinary liquid or prolonged 
vapor immersion. Otherwise, the oils 
which enclose the dirt and assist its re 
moval would be dissolved away and the 
hot vapor stage would tend to cake the 
residual dirt. 

Trichloroethylene is the solvent gen 
erally preferred for degreasing 
Higher-boiling perchloroethylene is more 
expensive to use and is usually restricted 
to applications requiring the removal of 
high-melting waxes or of certain water 
bearing contaminants, or the penetration 


of spot-welded seams or fine orifices. 


vapor 


The ultrasonic technique seems to be 
particularly well adapted to 
greasing. Most of the units now in op 
eration are severely limited by the small 
effective area of the transducer. Neverthe- 
less, they have been used successfully to 
remove particularly tough contaminations 
from crevices and other relatively inac- 
cessible surfaces. Several units recenily 
put in operation utilize a cylindrical trans- 
ducer immersed in the solvent through 
which somewhat larger parts can be 
passed continuously. Further developments 


vapor de- 








Table |—Principles of Metal Cleaning Methods 














to which they 
are attached. 


Character of 


Resulting 
“Clean” contaminations. | tions 
Surface Sometimes slight 


etch. 





Residual alkali | Thin oil film 
and usually slight | slight traces of or- | times thin oil film, | ingsoak methods 
traces of organic | ganic contamina- | with traces of organi 


oxide films. 


Residual organi 
contaminations 
usually greater 


contamination | ganic on i Q 
tions (when anodic | finishes of controllable | contami: 


soak Alkali »ak Emulsion Soak Acid Machine Electro- Barrel Cleaning 
leaning leaning Cleaning Cleaning cleaning Tumbling 
Cleaning Water solution 1. Emulsifial 30- | Water solution of or- | Modified alkali M fied alkali| 1 Alkali, acid or en 
Anont { alkaline salt | lution of hydro-car tho-phosphoric acid, | emulsion, acid or | c ing solution, | sion cleaner, with m 
g ind surface-ac- | bon solvents, emul- | solvent and/or deter- | petroleum spirit | liberated gases and | chanical action 
tive agents. sifying and surface- | gent and surface- | cleaners with me- | polar forces. 2. Grinding chips 
active agents. active agents. chanical action. metal slugs plus cleans 
2. Diphase emul- or abrasive compound 
sion of hydro-car- with mechanical actior 
bon solvent in wa- 3. Dry sawdust, cor 
ter or in alkali cob meal, pegs, et 
cleaning solution). with mechanical actio: 
Principal Organic matter | Organic matterand | Organic matter, ox- | Organic matter, | Organic and inor- | Organic and inorganic | Or, 
Contamination and inorganic inorganic particles. ides and metal par- | inorganic dusts | ganic matter. matter, scale, oxides 
particles. ticles. and metal par- burrs 
Removed ticles. 
Process Immersion in hot | Immersion hot | Immersion in hot or | Exposure to suc- | Immersion as an-| 1. Free tumbling in ro- | Spra 
| alkali cleaning | or cold emulsion, | cold acid cleaning so- | cessive spraying | ode, cathode or tating barrel with clean- lear 
solution. One- or | emulsifiable di- | lution. One- or two- | with one or more | both (alternately) | ing solution. Barrel, dip | tions 
two-step spray | phase cleaning so- | step spray and/or dip | hot or cold clean- | in current-carrying | or spray hot or cold | stea 
| and/or dip rinse | lution. One- or two- | rinse in hot and/or | ing solutions and | cleaning solution. | water rinse. _ r Rins 
in hot and/or | step spray and/or | cold water. Some- | cold and/or hot | One- or two-step | 2 Free tumbling or fixed | stean 
cold water. Some- | dip rinse hot | times forced drying. water. Sometimes | spray and/or dip | rotation in barrel with 
times forced dry- | and/or cold water. forced drying. rinse in hot and/or | solid media and abra- 
ing , Sometimes forced cold water. Some- | sive orcleaning solution 
drying, times forced drying. | Barrel, dip or spray hot 
: or cold water rinse. 
3. Free tumbling in ro- 
tating barrel with dry 
solid media. Barrel, dip 
or spray hot or cold 
water rinse. 
Cleaning Displacement, | Emulsification and | Emulsification or so- | Same as in soak | Same as soak alkali | Same as alkali, acid or | Sam 
Mechoni emulsification | solution of oils | lution of the oils | cleaning, plus | cleaning, plus me- | emulsion cleaning, plus | alka 
SGnamam and (sometimes) which carry with | which carry other | mechanical dis- | chanical displace- | mechanical displace- sior 
saponification of | them the other sur- | contaminations to | placement by | ment by impinging | ment and cutting by | plus mecha 
oils which carry | face contamina- | which they are at- | impinging liquid. | gas, plus polar re- | solid media. al dist 
with them the | tions to which they | tached, plus dissolv- pulsion of charged ment 
other surface | are attached. ing or undercutting dirt particles. pinging 
contaminations and displacement of und 


and | Slight etch and some- | See correspond- | Residual alkali. | See corresponding soak | Se: 
Almost completely | cleaning methods. Some- | spor 
free of traces of or- | times slight inorganic | met 


contamina- | contamination. Matte | d 


due to short | cycle used). Some- | brightness. usua 
cycle. times slight etch. due 


cycie 





and refinements may be expected to greatly 
increase the applicability of ultrasonic 
cleaning. 


Electrocleaning 


An optimum electrocleaning cycle re- 
quires careful attention to a number of 
factors—particularly the cleaner, the 
polarity and the current density. 

As mentioned previously, alkali cleaners 
must be specially compounded for elec- 
trocleaning to avoid a foam blanket that 
might result in a gas explosion. They 
must also be highly ionizable in order 
to conduct electric current. They should 
be free of ingredients that might dissoci- 
ate and attack metals and free of sub- 
stances that might plate out as smut on 
the metal. 

Cleaning action can be speeded by in- 
creasing voltage and current density, since 
this increases the rate of gas evolution. 
High current densities, however, tend to 
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produce pitting of nonhomogeneous metal 
surfaces. Where retention of polished sur 
faces is desired, immersion times must be 
minimized, and this usually means an 
increase in current density. Hence, it is 
sometimes necessary to achieve a fine 
balance between etching and pitting ten- 
dencies by close adjustment of current 
density and immersion time. 

Cathodic cleaning is theoretically faster 
than anodic cleaning, as twice as much 
gas is evolved at the cathode. However, 
the tendency for smuts to plate on the 
cathode and the tendency for hydrogex 
embrittlement make anodic cleaning gen- 
erally preferable for high-quality clean- 
ing where undesirable anodic films are 
not formed. It is possible of course, to 
use both cycles—the anodic cycle being 
used last to “unplate” the smuts de- 
posited in the cathodic cycle. The two 
cycles can be used in the same bath, 
but separate tanks are preferred for high- 
quality work. Use of both anodic and 





cathodic polarity in a controlled cycle 
known as “periodic reversal’ cleaning 


Acid Pickling 


The two acids most widely used for 
pickling are sulfuric and hydrochlori 
Hot sulfuric acid is the more popv!a 
since it is cheaper; hydrochloric, on the 
other hand, dissolves scale faster. Hydro 
chloric acid is seldom heated because 0! 
the extreme corrosiveness of its fumes. 

Commercial grades of acid are not 
pure acid but standard dilute solutions 
Standard dilute solutions, in turn, ar 
seldom used straight but usually dilute: 
still further. In specifying concentrations. 
it is important to be sure whether a per 
centage refers to pure acid or to a com: 
mercial grade. It is also important to b 
familiar with the activity curves of these 
acid solutions, as activity increases with 
concentration only in a restricted range 


of concentrations. Another variable is the 
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d Vapor Acid Electrolytic Salt Bath Cleaning Blast Fiame 
f jreasing Pickling Pickling Descaling E Brushing 
D es l 1. Dilute sulfuric acid so- | Oxidizing Metallic shot | Wire or fiber brush Heat witl 
ro¢ é ‘ lori lution sometimes con-| ducing agents in/|or grit non- | es (sometimes with | mechanical a 
‘ id and vapors nitric hydro- | taining tin), liberated | molten caustic carrier | metallic grit, | abrasive or with | tion. 
; etimes wit me fluor chre gases and polar forces plus mechanical ac- | or water sus- | water cleaning solu- 
r i al actior i ric, et< ’. Strongly alkaline solu- | tion and (sometimes) | pension of fine | tions) with mechan- 
ids, some- | tion containing cyanide, | dilute acids as _ in|} abrasive, with | ical action 
imes ntain- | liberated gases and lar | pickling mechanical a 
g ibit S forces. tion 
ma Oxides, scale Scale, rust, oxides. Some- | Scale, oxides, organic | Scale, inorgan- | Scale, organic and | Scale 
rus times organic and inor- | and inorganic matter ic matter, | inorgank matter, 
ganic matter (alkali proc- burrs. burrs. 


*. 
Immersion in solvent | Immersion in 
‘ g vapor, often succeed- | hot sulfuric, 
ing prior immersion | cold hydro- 
ced dryi in boiling liquid, | chloric or other 
Hand wiping | warm liquid, cool | acids. Dip or 


solvent- | liquid or spray or | spray cold w 
several such stages. | ter rinse 
Tranducer emitting 
iltrasonic vibrations 

metimes included 


li id etage 
( a sta 
mqguida ant 


Solution of the oils | Dissolving 


which hold other con- | undercuttin 


umina- | taminations on sur- | of oxides. 
is on surface, | face, plus (sometimes) 
s (sometimes) | mechanical displace- 
ni lis- | ment by impinging 
0 liquid and/or ultra- 
nual wiping or | sonic vibration. 


a- 


or 
£ 





ess). 


1. One- or two-step im- | 1. Immersion in molt- 
mersion as cathode incur- | en salt bath. Cold 
rent-carrying hot sulfuric | water quench-rinse. 
acid solution (sometimes | Short acid pickling or 
containing tin). Dip or | brightening cycle. 
spray cold water rinse. | 2. Immersion as cath- 
2. Immersion as cathode, | ode and/or anode (al- | 
anode, or both alternately, | ternately) in current- 

in warm alkali bath. Two- | carrying molten salt 
step spray and/or dip| bath. Cold water 
rinse in cold and/or hot | quench-rinse 

water. 


1. Acid processes: same as | Oxidation and/or re- 
Acid Pickling, plus me- | duction, plus mechan- 
chanical displacement by | ical displacement by 
generated gas. thermal shock and 
2. Alkali process:similarto | steam during rinse, 
Electrocleaning but with- | plus (sometimes) dis- 
out emulsification, plus | solving or undercut- 
oxidation and/or reduc- | ting of oxides, resi- 
tion, plus dissolving or /| dual saale. 
undercutting of oxides. 


1. Acid process: same as | Sometimes slight 
Pickling. Sometimes | etch, residual traces 

tin deposit metal salts and 

2. Alkali process: Residual | pickling inhibitors 

alkali. Sometimes slight | from acid dip. 

etch. Almost no traces of 


organic contaminations 


| stream of pro- | tating or manually | flame and heat 


| nonmetallic | 2. Contact with ro- 


1. Exposure to | 1. Contact with ro- | Contact with 


pelled metallic | operated wire or of oxyacety- 
shot or grit, or | fiber brushes. lene torch. 


grit. | tating fiber or fine 
2. Exposure to| wire brushes 
stream of wa- | charged with abra- 
ter-suspended | sive. 

abrasive. Dip | 3. Contact with ro- 
or spray hot or | tating brushes pre- 
cold water | ceded byimmersion 
rinse in water or cleaning 

solutions. 


Cutting and/or | Mechanical dis- | Cracking and 
loosening by | placement by im- | loosening of 
shock of im-| pinging mass | scalecaused by 


pact plus me-/ through cutting or | rapid uneven 
chanical dis- | peening. rise in temper- 
placement and ature and dif- 
peening by im- ferent coeffici- 
pinging solids ents of thermal 
or liquids. expansion. 
Matte finish of | Finish controllable | Sometimes 
controllable | from mirror to} small patches 
brightness and | coarse satin (where | of tightly ad- 
fineness. wire or abrasive- | hering scale 
loaded brushes|and larger 
used). See corre-| patches of 


sponding soak | loosely adher- 
methods where | ing scale. 


cleaner used 





build-up of metallic salts. A 
up of ferric sulfate, for instance, 
gradually weakens the strength of a sul- 
turic acid bath, whereas a build-up in 
terric chloride increases pickling strength 
in a hydrochloric acid bath. 


iIld- 


ul 






K Use of a pickling inhibitor is more 
di and more common today. Action of the 
he inhibitor is to prevent attack of the base 
0 metal without inhibiting attack on the 
scale. This, of course, reduces pitting and 
P metal loss and saves acid. The growing 
4 pressure for in-plant waste disposal and 
‘ its high cost have led to broad acceptance 
of inhibitors despite their relatively high 
a price 

s Other acids are used for special pur- 
J Poses. More costly phosphoric acid, for 
n- instance, can be used where a whiter sur- 
* Be 2e free of carbide smut is desired on 
, steel. Chromic acid and salt mixtures are 
wide! used on magnesium to provide 
se both ‘caning and a protective film. Citric 
a ometimes used to avoid galvanic 
§ 
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effects where dissimilar metals are in 
contact. 


Salt Bath Cleaning 


In selecting a salt bath cleaning or 
descaling process it is necessary to con- 
sider the advisability of oxidizing action 
versus reducing action and of electro- 
lytic versus mnon-electrolytic operation. 
Electrolytic operation, of course, makes 
it possible to use both oxidizing and 
reducing alternately. The sodium hydride 
bath is a reducing process, whereas the 
non-electrolytic Hooker and Kolene proc- 
esses are oxidizing. 

Another important consideration is 
temperature. Generally, the sodium hy- 
dride process operates around 700 F and 
the others operate in the 800 to 1000 F 
range. Such high temperatures sometimes 
make it feasible to combine the cleaning 
operation with heat treating. In such 
a case, the heat treat temperature de- 





sired might determine the process to be 
used. 

The short acid dips following the water 
quench are generally independent of the 
type of salt bath used, provided it has 
been effective. Marketers of salt bath 
processes can recommend complete cycles 
for most types of applications. 


Blast Cleaning 


One of the most important variables 
that must be considered in dry blast clean- 
ing is the type and size of shot or grit 
used. To some extent this choice is de- 
pendent upon the character of the metal 
surface and the type of finish desired. 
Thus, the larger sizes would not be used 
where a relatively fine finish is desired. 
Cast iron or malleable grits would be 
used where a brighter finish than that 
produced by shot blasting is desired, and 
brass turnings or nonmetallic grits might 
be used on the softer nonferrous metals. 

(Continued on page 134) 
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Table 2—Requirements of Metal Cleaning Methods 














Soak All k Acid Machine Electro Barrel Cleaning 
Cleaning ea eanin Cleanin cleaninc Tumblin 
g g 9g g 
Cleaner 4-12 ga 10-100% by 5-50 4-2 oz/ga 1-16 1-4 oz/gal (alkali 
Concentration ame kali) 34-5 b cid), 44-5% by \ 
volume em en , 
14.20% b 
Temperature 140 F to boiling Room to 160 F, de Room t 160 | R it 160 Ff 140-21 | Usually room Son 
212 F), depend- | pending on flash times to 180 F. 
ing on metal point of solvent. 
Other Agitation: maxi- | Agitation: maxi- Liquid pressure: | Voltage: 3-12 v. Barrel speed: about 200 
: mum feasible. mum feasible 10-100 psi (usu- | Current density: | surfaceft/min or 20rpm 
in _ . : . 
Operat 3 ally 20-30 psi 0-100 amp/ft for 36-in. barrel. Rati 
Conditions Polarity: anodic | media/load: 1-1 to 10-1 
nat . +} 1 
d/or cathodi 
Equipment Open tank with | Open tank. Spray | Acid-resistant open | Closed machine | Open tank with | Mounted horizontal or 
heating coils or | with pumps, hose | tank. Overflow rinse | with pumps, | electrode plates, bus | tilt hexagonal or octa- 
Needed ; i pumyt I 
immersion heat- | or overflow rinse | tank, spray with | automatic hand-| bars and heating | gonal barrel with motor 
er. Overflowrinse | tank. Optional: | pumps, or hose. Op- | ling system. Op- | coils. Overflowrinse | drive. Overflow rinse 
tank, spray with | heating coils; agi- | tional: heating coils; | tional: heating | tank, spray with | tank, spray with pumps, 
pumps, or hose. | titor (sometimes | agitator (sometimes | coils. pumps or hose. Op- | or hose. Optional: heat- 
Optional: heat- | compressed air); | compressedair); drier. tional: heating coils | ing coils in rinse tank 
ing coils in rinse | drier. in rinse tank; peri- | separating screens; cen- 
tank; agitator odic reversal equip- | trifugal drier; steam 
drier. ment jacket on barrel 
Utilities Water. Gas, oil, | Water Optional: | W _ r. Optional Water, ee W sommbibdg peed 10-30 | Water, « - tricity. Op- 
electricity or | 10-15 psi steam 10-15 psi steam. ty. Optional: gas | psisteam. Lowvolt- | tional: 10-15 psi steam 
Needed 15-30 psi steam. r 15-30 psi | age direct current 
steam. 
Special Some caution re- | Open flame in vi- | Somecautionrequired | Precautionssame | Some caution re- | See corresponding soak 
Safet quired by person- | cinity of tank must | by personnel hand- | as for correspond- | quired by personnel | cleaning methods. Ro- 
ss nel handling hot | be avoided because | ling dilute acid solu- | ing soak cleaning | handling hot alkali | tating barrel should be 
Precautions alkali solutions. of inflammable na- | tions. methods. Control | solutions. guarded by screens for 
Needed ture of fumes trom of sprayed sol- safety of personnel and 
some solutions. vent particularly vented to prevent pres- 
important be- sure build-up. 
cause of inflam- 
mability. 
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188 Room t 180 Room (H-V-W-\ 150 | 00 | sodiut Root Root! 1500-2000 ] 





roethy F, depend B-D Room t 120 | lride) to 800-1000 |! met temp 
50 F for pet t id Enthone Virgo, Kolene perature 
Voltage: 4-15 v Kolene N« $ only \irblast 10- | Brush speeds (nor- 
Current density 60 anodic and/or catho- | 100 psi nozzle | mal range): 5500- 
amp /ft B-D); 100-150 | dic, up t 6 volts, | air pressure 9000 surface ft /min 
imp /ft H-V-W-M); | 10-150 amp/ft’ Wheelblast wire): 4000-7500 
5-500 amp /ft Enthone 1000-2500 rpm | sfpm non-metal- 
Polarity t di B-D): wheel speed; ic) ; 1000-3000 sf pn 
bh ith H-\ -W-M tT i 15-20 } Dp Ne wet 
I it; adjustable 
Deey pen tank or | Acid resistant | Acid- r alkali-resistant ; Gas-fired tank orspe- | Air blast gun/| Brush drive with | Oxyacetylen: 
isuall ca I i pen tank pen tank with electrod cial immersed elec- | with compres- | arbor orspindlesize | torch, gas 
machine, both with | Fume h 1 plates, bus bars. Overflow | trode salt bath fur- | sor,liquidblast | sufficient to avoid | inders. 
& eating and « ing ()verfiow r sé rinse tank, spray With nace Water juench cabinet, or air- excessive deflection 
: x s. Optional: spra spray tank pumps or hose. Optional: | tank. One or more | or wheel-blast | or vibration and 
S- mps, ultrasor with pumps, or | heating coils, periodic re- | acid-resistant open | machine or | power sufficient to 
t. separate solvent | hose. Optional versal equipment, ti! tanks. Overflow rinse | ‘‘room"’’. Op-| avoid excessive 
system heating ils stripping bat tank, spray witl tional: over- | slowdown under 
pumps, or se. Op- | flowrinsetank, | load. Optional work 
t nal l spray with iolder for accurate 
: rs pumps, or hose positioning lust 
4 } r \ ) W i A oe W iLer gas r ele I I Ele« tricit I n- N 
r gas 10-15 Opt i gas or | city Optiona wi Op i | pressed air 
50-60 psi steal for | psi stear 10-15 psi steam voltage direct current water, m- 
\reace ; 
Specia lesigne Norma pre Acid pr sses: see Acid | Contact between wa- | Protective | Rotating brushes | Normal pre 
with balanced 2Auti ns | Pickling ter and caustic bath | rubber gloves | should be guarded | cautions re 
eating and cooling | against acid Alkali process: some cau- | must be avoided be- | neededin man- | by housings for | quiredinhand- 
Ss, | capacity needed to | burns must be | tion required by personnel | cause of hazardous | ually operated | safety of personnel. | ling gases and 


i ontrol solvent losses | observed handling salts or solution spattering Normal | units. Face | Goggles for opera- | flame. 
tank must be | and exposure to toxic | Fumes must be precautions against | masks needed | tor. Dust collectors 
led because | vapors. vented, partic- skin burns from hot | where silica | needed in removal 
nflammable ularly where caustic must be ob- | used. of fine encrusta- 
reof solution bath is heated. served. tions. 
vapor Acid-resistant 
equipment 
needed in con- 
tact with 
fumes 
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Table 3—How Surface Contaminations Affect Selection of Metal Cleaning Methods 













































































Molding Sand N Db N Irv and wet (sor 
times with hydrofl 
ici 1 Dr cL CSS = W le 
sed 
Free Graphite, ia times sult ne age can s& — N S tl es Carbor smut Cc , y ‘ 
ible times be remove: ble w k be removed by ano 
a . ; 
C rbon, with undiluted r er adic or periodic re- 
Carbon Smut emulsifiable solvent versal cleaning. 
and spray rinse. 
Mill, Forging, Not applicable. Not applicable = eral] t app Not ay icable Not applicable. Se« Wet tumbling wide 
< le exc yt I ht trol ( ich sed sual I 
Heat Treat ¢ ight Electrolytic Pick vith a 
d . . k ilka pr Ss le iners 
an 
Weld Scale 
Inorganic Special + sear Not applicabk Sometimes used See soak alkal Not icable Wet tumbling OK N sn 
° can sometimes De cleaning , 
“st: , andl 
razing an 
Welding Fluxes 
q 
Lubricants Widely used and | td ae espe- | Can be used on thin | Widely usedw Widely used. N Wet tumbling ofte: J 
quite satisfactory lally where oil! films but general alkali I n recommended fe ised on small parts. Dry | v 
Coolants, Wu ctory | ch ut erally ilk ecommended for lon small pa Dr: \ ’ 
’ even tor thick | films contain solid | not used except where | sion cleaners saponifiable oils tumbling with absorb- | factors : tings 
Other Oils and coatings not con- | contaminations. oxide removal also ent, expendable media | this 1 1 ir 
Greases | Ing many Solid desired. also used. rdvant he 
contaminations., esi 
¢ 
a 
Pigmented oe eggpe oe used, bt rae used. Di- | Sometimes used, but | Widely used with | Can be used after | Wet tumbling some- | Cansometimes Car 
. jut often not | phase cleaners gen- | ofter not suitable | diphase cleaner precleaning stage times used on small | be used | 
w . , 
Drawing suitable alone erally most rapid. alone. Not generally used | parts emuls 
Compounds, alone because bath ka 
Polishing and loads up too much 
T | | s ‘ - 
Buffin provide the ex 
g yt ’ 
Compounds < TT ; 
eeded t g 
cost of this ‘ j 
Caked-on Oils | Sometimes used, | Widely used. Rela- | Sometimes used, but Widely used with | See above See above Se 
ead but usually not tively long immer- | usually not suitable | diphase cleanet 
suitable alone sions sometimes | alone 
Compounds | needed. Diphase 
cleaners ge! erally 
most rapid 
Shop Dust, “s met wna ised, | Not needed Sometimes used but | Som N \ N 
, but generally not generally not needed t ge 
Abrasive — oy ully n generally eeded but 
reeut 
Grains, Metal 
Dust and Chips 
(alone) 
Oxides, Rust Not applicable. Not applicable. Widely used for light | Sometimes used | Not applicable. See | Wet tumbling with acid | No 
oxide films, especially | withacidcleaner. | Electrolytic Pick- | cleaner OK. Dry tum- | cable 
where light oil films ling (alkaliprocess). | bling suitable for rust. | 
also present. 
Paint | Hot alkali strip- | Can be used tostrip | Generally not appli- | Generally notap- | Not applicable. Limited use. Wid 
pers widely used | certain types of | cable. plicable alone - 
to loosen oil-base | synthetic resin alka 
paints. | finishes. or sp 
hes 
Burrs Not applicable. Not applicable. Not applicable. Not applicable. Not applicable. Widely used. Not a] , 
cable 
Water OK. Cleaning effective- | OK. See correspond- | OK. OK. Dry tumbling often | OK 
ness sometimes ing soak cleaning used to dry parts. 
lowered. methods. 
_—~ 
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sm ? S me- ‘ | revers > k Tyr ess 
; ‘ | 
mes pro-/ can be used 
ljuced by PpicK- 
9 Slee 
. Widel, sed Acid processes save up ti 
‘ II s =~ sf) r m re + + mie 
bit- | needed to remove parti 
re yt igh scales by con- 
sntinnal id r L-1; . 
ventionai acid pickling 
Alkali process, usually 
d with periodic reversal used 
q where no attack on metal 
desired. 
4 . \ < ( ‘ , 
i 
for t tings may require able. Alkali pr suit- 
gs. Wiping nly vapor cycle ible for light cleaning in 
r red for | whereas heavy coat- njunction with oxide re- 
i ngs, | ings may require boil- m 
bcpecial with | ing solvent or spray 
q 7 , na- Stages 
t 8 
( Widelv used opr N I - Sec b ‘ 
i i1/or boil lver I 
< res ne } 
Sometimes s s|N Ss 
x 7 ral - ble 
g soak 


Not applicable. Widely used Generally not economical 
for light oxide films. Cath- 
odic alkali process used for 
rust where other cleaning 
also desired. 

s mes | Not applicable Not appli- | Acid processes not appli- 
se re- cable. cable. Alkali process can 
¢ ird- be used where oxide re- 

Tg fin- moval also desired. 

}PS 

‘ol apy ble Not applicable. Not appli- | Not applicable. 
cable. 

Yl USE Not used. OK. OK. 





blast cleaning 


Several baths ised 
notably Virgo Molter 
Cleaner and Kolene 


No. 1, 4 (oxidizing 


Sodium hydride, Vir- 
go Salt, Kolene N 1 

; 4 y lu ng ' = 
esses used to remove 
mill, forge and heat 
treat scale. Cycles 


usually much shorter 
than straight pi i 


for tough 





Often suitable n- 
incti Wit 1es ] 
Oxidizing baths re- 
move organic con- 
taminations but are 


generally uneconomi- 
cal except for heavy 
deposits i con- 
junction with descal- 
ing. 


or in 


See above. 


Generally not 
nomical for light oxide 
films, but sometimes 
used where no surface 
etch desired. 


eCo- 


Oxidizing baths, not- 
ably Virgo Molten 
Cleaner and Kolene 
No. 1, 4and 5, can be 
used. 

Not 


applicable. 4 


Metallic shot 


r crit bl tine 
OT gr! jaSsting 


widely used to 
heavy 
Wet 
blasting some- 
times suitable 
for very light 


scales. 


remove 
sca le Ss. 


Widely used. 


Shot not used 
as it becomes 
loaded. Blast- 
ing with inex- 
pensive (ex- 
pendable) non- 
metallic grits 
sometimes 
used. 


See above 


Metallic grit 
or sand blast- 
ing widely 
used. 


Metallic grit 
or sand blast- 
ing widely 
used. 


Metallic shot 
or grit blasting 
widely used for 
light burrs. 





used. 


Not 


Wet 
OK. 


blasting 


Short trim wire 
Drusnes Ca D 
used 


Heavy wire brushes 
ised on mill scale 
breaking 
type wir 
brush 12-16 in. 
dia.) OK for forg- 
ing, weld and heavy 
heat treat scale. 
Treated tampico 
brush with abrasive 
OK for light heat 
treat scale or heat 
tint. 

Wire used 
short trim for soft 
flux, knot type for 
hard). Flexible fiber 
brushes in water 
ised for soluble 
flux. 


after 


Knot 


brushes 


Generally not used 
as brush be 
loaded. 


Fiber brushes in 
emulsion cleaners 
can be used 


Flexible wire brus 
es can be sed 

| ntreate eT 
brushes at “ 
speeds wide sed 


Wire brushes wide- 
ly used to remove 


rust. Treated fiber | 


brushes with ‘abra- 
sive used for light 
oxides. 

Flexible long-term 
wire or abrasive- 
loaded fiber brushes 
can be used. 
Short-trim dense 
wire brushes 
(0.005-0.014in. wire 
dia.) used. Treated 
fiber brushes with 
abrasive used for 
fine finishes. 

Wet brushing OK. 


Can D¢« ised 
but heat effects 
generally not 





N ot 
cable. 


appli- 


Widely used. 


Not 
cable. 


appli- 
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Table 4—How Metals Affect Selection of Cleaning Methods 



















































Magnesium 


Tin 


Lead 


Nickel 


Titanium 





Special inhibited 
types of cleaners 
must be used to 
prevent chemical 
attack. 


See above. 


OK 


OK 


See above. 


See above. 


OK 


OK 


Soak Alkali k Em oak A } 
Malleable etime g 
Ductile and p aU 
G Cc Ir *tching I met 
ray Cast Iron ind ont { 
Carbon and YK OK OK 
Alloy Steel 
Stainless Steel ©! OK OK 
Copper Ok. Special in- | OK OK 
hil ~¢] ’ . 
nipdite types ot 
cleaners some- 
times needed to 
prevent chemical 
attack. 
Brass and Special inhibited OK OK 
types of cleaners 
Bronze 
must be ised t¢ 
prevent chemical 
attack 
Zinc See above OK Dilute solution OK. 
Cleaner inhibi- 
tion more critical 
for zinc than for 
brass. 
Aluminum See above Usually OK but | Dilute soluti OK 
( leaner hib some types of Some illovs ' le 
n more cr cleaners mav f ' : 
r al tack metal. S t 
thal ;zZ ( 
OK See above. 


Seldom used. See Acid 
Pickling 


Machine 








OK 


OK 


corresp ynd- 
ing soak cleaning 
methods. 


see 





correspond- 
ing soak cleaning 
methods. 


see 


met corresp« l 
i . » ik le | 
nethods 

see correspond- 
ing soak cleaning 


methods 


Special cleaners some- | See correspond- 


times used to remove 
tarnish. 


Not used. 









“Not used. 


“Not used. 


ing soak cleaning 
methods. 


See correspond 
ing soak cleaning 
methods. 


See correspond- 


ing soak cleaning 


methods. 

See corfespond- 
ing soak cleaning 
methods. 


Flectr 
l 111 ZE 
ick 
()} 
OK 
See soak alkali 
cleaning. Strong 
alkali cleaners can 


be used in cathodic 
cy¢ le 


See 


soak 


aning 


alkali 
Anodic 
cleaning requires 
low current density, 
short immersion to 
prevent dezincifica- 
tion. 


Cilé€ 


inhibited 
needed to 
formation 
of anodic film (al- 
though anodic 
film sometimes de- 
sirable protection 
prior to further fin- 


Strongly 
cleaner 
prevent 


ishing). Short im- 
mersion, low cur- 
rent density and 
temperature (140- 


160 F) used. 


Anodic cleaning 


t used becauss 
ilm formed; cat] 

ic cycle sometimes 
sed. 
Cathodic cycle 
fter ead 


Short cathodic 


OK 


Careful cleaner  selec- 
tion and process contro] 
needed to prevent stain- 
ing or excessive abrad- 
ing of non-ferrous me- 
tals. Dry tumbling ofter 
1se l on ¢ 


] opper 


See above and corre- 
sponding soak cleaning 
methods. 

Set iD ¢ d T 
methods 


OK 


Dry tumbling some- 


cycle can be used | times used for cleaning. 


with mild cleaner. 


See above. 


Cathodic cycle OK. 


Cathodic cycle OK. 


Dry tumbling some- 
times used for cleaning. 


OK 


Not used on pure metal. 








~ 


OK with s 
| cial 
| cleaners. 


| OK 


jeanir 


ly desig! 


OK . 
— 
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vent 


OK 


es 


OK 


‘OK 
\ OK 
‘ OK 


aro 


Presence 


, : 
| Wwe 
. 
wide 
Se Long im 
mers s some- 
times needed. 





ric, sulfur 
ind acetic- 
nitrate baths 
also used. 


Fluoboric acid 
used. 


Sulfuric acid- 
fluoride or 
fluobori ac id 
used. 


OK 


Sulfuric acid 
effective for 
light scales. 
Hot fluorboric 
acid, hydrofiu- 
oric acid and 
nitric-hydro- 
fluoric acid 
effective for 


heavy scales, 
but salt bath 


descaling gen- 
erally recom- 
mended. 


Not applicable. 


Cathodic cycles OR. 


Not applicable. 


OK. Dip in di 


| 


ite 


sulfuric acid contain- 


ing sodium 
mate used in desc: 
WR. See ib r 


Not used as 
temperatures 
high 


dichro- 


il- 


\ Pe } 

N i metal re 
S€ iS metal! re- 

icts vigor ely th 

bh 


Not used as bath 
too 


temperatures 


high. 


See above. 


OK with dilute nitric 


acid dip. 


Sodium hydride, Vir- 
go and Kolene proc- 
esses effective with 
nitric-hydrofluoric 
acid dip. Tempera- 
ture of some baths 
must be closely con- 
trolled as metal often 
caustic 


reacts with 
above 900 F. 





sed 
, rT b 
led nar- 
icles. Usua 
followed | 
nitric acid dip 
ror passivat- 


ing. 

Sand or copper 
shot OK. Fer- 
rous shot and 
grit generally 


ot used ~ 

they tend t 

embed articles 
surface 

Cos al 

Sand used with 


low blast pres- 
sures. Ferrous 
shot and grit 
generally not 
used as they 
tend to embed 
particles in 
surtace. 


See above. 
Must be fol- 
lowed by acid 
pic kling il 
maximum cor- 
rosion 
ince desired 
Close dust 
control par- 
ticularly im- 
portant to pre- 
vent explo- 
sions. 
Metallic 
and grit not 
used as metal 
too soft. 


resist- 


See above. 


shot 


Fiber brushing OK. 
Wire brushing pre- 


ferably done with 
stainless steel wire 

avoid possible 
electrolyti orro- 


sion resulting from 
embedded particles 


OK 


Fiber brushes pre- | Not used 


ferred. 


OK but embeddec 


yarticles from wire 


brushing must be 


g 
removed ti 
staining. 


See above. Close 


dust control partic- 


ularly important t« 
prevent explosions 


Fiber brushes some 
times used. 


Not used. 


Abrasive-loades¢ 
fiber brushes OK. 


OK with flexible | Not used. 


fine wire brushes. 







































OK 


Not used. 


» | Not used. 


- | Not used. 


Not used 


i} Not used. 
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Table 5—How Design Factors Affect Selection of Metal Cleaning Methods 























































Recesses, 
Blind Holes 


Thin Sections 


Very Small 
Parts 


Very Large 
Parts 


Large 
Fabricated 
Assemblies 


Small 
Perforations, 
Crevices 


Close 
Tolerances 

(to be 

Retained) 
Highly Polished | 
Surface (to be | 
Retained) 





needed for thor- 
ough cleaning of 
interior surtaces. 


fulrinsing needed 
to prevent exces- 
sive carryover of 
cleaner which 
might lower effi- 
ciency of other 
solutions 


OK 


Rotating baskets 
or barrels often 
needed to pre- 
vent nestling of 
small parts 
Thoroughrinsing 


needed as parts 
in contact torn 
recesses 


Large parts awk- 
ward and some- 
times impossible 
to handle in prac- 
tical size tanks 


See tubing. Care- | See soak alkali 


cleaning. Als« », cost 


of solve 
carryout 


pensive 


See 


SO;¢ 


cle 


See si 


leaning. 


Sometimes inad- 
equate. 


OK 


Immersion times 


must sometimes 
be limited on non- 
ferrous metals. 


Sometim 


| quate. 


OK 


metals. 
4. 


nts 


le 


ik 


aning. 


ak 


esses 


make 


exX- 


alkali 


lu able 


es 


See 


inade- 


Usually OK except 
for some nonferrous 


Table 


See soak alkali and 
emulsion cleaning 
Careful rinsing also 
necessary to prevent 
deep etching 


OK, but limited t 
short immersion 
times. 


See soak alkali clean- 
ing. 


See soak alkali cl 
ing. 


ean- 


Not applicable but 
wipe-on, wipe-off pro- 
cedure sometimes 
used. 


Often inadequate. 


OK if immersion 
times controlled prop- 
erly. 


Not used because of 
etching. 


see 


of auxiliary spray 
needed. 


methods 


part 
aux 


correspond- 


needed. 


OK 


ing soak cleaning | cleaning 
Careful | above 
positioning of 
or use of 
liary spray 
OK 
soak alkali 


see 


cleaning. Access- 
ibility of surfaces 
even further lim- 


ited 
ited 


clear 


Wid 
large 
Cla 

adat 
rail 


} ' 
iid 


N 


See 


ing soak cleaning 


in spray 
ling 
ely used for | See soak 
> parts, espe- | cleaning. 
lly those 
ted to mono 


conveyor 


idling 


applicable 


correspond- 
quate. 


methods. 


OK 


Usuz 


cept 


cleaning. 


OK if anodic cur- 
density mini- 
nonfer- 


rent 
mized 


Sometimes 


for 


Also 


Not applicable 


inade- 


rous metals. 


ally OK ex- 
for acid 


metals. 


se 


See soak alkali 


e 


See soak alkali 
cleaning. Effects of 
electric current lim- 
ited to parts at sur- 
faces of baskets. 


|- 


Cathodic cycle OK. | Buffed finish cannot be 
Anodic cycle OK if 
operating condi- 
tions set for mini- 
mum immersion 
times on nonferrous 


k Alk yak Emulsi Soak Ac Machine tlectr Barrel Clean 
le Te) Tumbling 

Fillets O ) ( OK Media must be sma 
enough to contact fillet 
surtace 

Sharp Edges OK OK Limited to short im- | OK OK if current de Not used because tum- 

mersion times sity in anodi ( bling action tends t 
and Corners t too } } round all edges 

(to be Retained) 

Threads OK OK See above OK See above Media must be smal! 
enough to contact thread 
roots. (4 1ose process co! - 
trol needed to prevent 
damage to threads 
Crowns rounded. 

Tubing, Solution agita- | Se soak alkali | See soak alkali clean- | Careful position- | Special electrodes | Generally inade quate 

Cored Holes tion usually | cleaning. ing. ing of part or use | usually needed. because of inaccessibil- 


ity of internal surfaces 
to media. 


See soak alkali cleaning 


Media must be small 
enough to contact in 
ternal surtaces, and 


must be emptied out. 


Cannot be used for 
fragile parts or large 
unsupported surfaces 


Widely used. 


Limited by barrel sizes 


Uneconomical except 
where considerable de- 
burring and finishing t 


be dor e 


Not applicable 


Often inadequate. 


Generally not used be- 
cause of rounding action 
of chips. Can be used 


OK if 











ee 


i 


not to 


Wi 1; 


| Widely use 


| Sometimes 
used, 


with careful process con- | 


trol. Often used to pro- 
duce precise radii. 


retained. Fairly high 
polish can be retained 
on hard but not soft 


metals. Finish can some- 
times be protected by 
masking or improved by 
burnishing. 





~ 


IK 


OK 
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r <_ 
u [ 
a 
c 
( 
g vk- 
P- 
* 
¢ n~ 
2 t ap 
ible Hand 
g some- 
se 
me Sometimes inad- 
ry at 
N 
— 











UN 
(; od Ne netrati r 
} at ; lorie 
solvents makes 
rry ; ecec fie 
nr tiv 1iess 
S tat materials 
; . “4 nment 
g eq } 
r a 


Straight vapor cycle 
inadequate for heavi- 

, i surface as it 
vapor temper- 


reaches 


ature too quickly 
Cool solvent dip or 
spray prior to vapor 
stage needed. 


Widely used because 


‘ y i -¢ netrs wor 
good penetration 


Large parts awkward 
sometimes 


yossible t« 


im- 
handle 
size ma- 


nine I inxs. 


Solutior agita- 
tion usually 
needed for 
thorough 
scaling « 


~ in- 
terior surtaces. 


See above. 


rough rins- 


ng needed t 
nrevent leer 
e g bv acid 
< rr | ver 

. 

Immersi 
times limited. 
Nestling of 
small parts in 
baskets limits 


accessibility of 


bath. 
Thorough 


suriace 


rins- 


Large parts 
awkward and 
sometimes im- 
Dp yssible t 


andle in prac- 


tical size tanks 


Not appli- 
cable. 


\ I rrocesses OK Acid 

yr esses OK tt rt 
n 

Ins le electr e generally 


Alkali process 


immersion time 





See Acid Pickling and 
Soak A leaning 
Plating barrel ur 


lkali ¢ 


type 


sometimes be used 
See A Pick g 
Not applicabie 





Good penetration. 
Spray and/or ultra- 
sonic stages needed. 


Sometimes 
OK, 


hibition. Often 
not applicable. 


Sometimes OK for descal- | OK 


ing and oxide removal 
only. 





processes often not appli- 
cable. 





OK 


Not appli- 
cable. 


C 
OK. Acid processes 
applicable. 


not 





Needstrongin- | Alkali process OK. Acid | OK 


> ition agitatior 


isually needed for 
thorough I 


1 
Lri¢ cieaning oO! 


interior surfaces 


Careful rinsing 


alter 
: 


acid dips neede« 
prevent deep etching 


Costofsalt bathmakes 


arr it losses expen- 
sive 

Care in handling re- 
juired to prevent 


warping or buckling 
of sheet at bath tem- 
perature. 


See Acid Pickling. 


athodic alkali process | Not applicable. 


Fine grit blast- 
ng often OK 


Carefully posi- 
tioned airblast 
nozzle needed 
for surfaces in- 
accessible to 


ricocheting 


shot. 

See above 
High costs ol 
some shots 
such as steel, 
malleable iron 
and cut wire, 
makes carrv- 


out losses often 


prohibitive. 


Low impact 
and fine abra- 
sive needed 
to minimize 
warping of un- 
supported thin 


sections. 


Shot or grit | Generally not eco- 


blasting in 
barrel widely 
_ 7 
ame 


Air- or wheel- 
blast ‘‘rooms”’ 
widely used 
Special ma- 
chines custom- 
built for high 
production. 





( reat 


‘ 
OLS 


Specially 


Flexible fill nee 
' 5 
I 


designed 


cylindrical brushes 


can be used. 


Specially designed 


end-type brushes 


can be used. 


Brushes with high 


of 


degree 
needed. 


nomically justified 


OK 


cushion 


Airblast room | Not applicable ex- 


or portable 
sand-blast unit 
widely used. 


OK if surfaces 
adequately 
supported. 


cept where brushes | 


can be mounted on 


portable tools. 


OK 


Not 
cable 


appitl- 


OK for shallow 


recesses. 


Danger of 
warping or 
buckling of 


unsupported 
sections. 


Not 


cable. 


appli- 


OK 


Not appli- 
cable. 





Flexible brushes of 
not too high face 
density can be used. 


Not 
cable. 


appli- 





Wet blasting 
often used. 
Shot blasting 
usually not ap- 


plicable. 





Soft nonmetal- 
lic grits can be 
used. 





OK 





| Not appli- 
cable. 


Can be used adja- | Not appli- 


cent to highly pol- 


ished surface. 


cable 
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Table 6—How Subsequent Fabricating Operations Affect Selection of Metal Cleaning Methods 





Phosphate 
Coating 


Painting, 
Enamelling, 
Lacquering 


Vitreous 
Enamelling 


Electroplating 


Metallizing 


Hot Dip 
Coating 


Inspection 


Welding, 
Brazing, 
Soldering 


Heat 
Treating 








Machining 










icdiul I Sé€ 

Widely 
Sdulated rins 

desirable 


Widely used 
prior to acid pick- 
ling or blasting 


Widely used prior 
to brief acid 
pic klis Zz cycle. 
Clean bath need- 
ed. Also used for 


heavy cleaning t 


electrocleani! v 


La 1 be 1 pri I 
te blas i@aning 
Can be used prior 
to at kli 


Widely used 
Corrosion pro- 
tection afforded 
by some special 
proprietary com- 
pounds. 


Widely used. 


Widely used. 


OK. Corrosion 


protection af- 


forded by some | 
proprie- | 


| 


special 
tary compounds. 


Used where residual] 
oll film not detri 
mental to adhesion 
Acidulated rinse 
generally recom- 
mended. Widely 


heavy 


isea for 


Can be used 
to alkali cleaning. 


Can be used for 
heavy ciea ing 
prior { ilkali 
cleaning or electr 
clear g 

Can be used prior 
to blast cleaning 

( be | t 
I I iiKka I 
cid cleaning. 
Widely used and 
often desirable 
when residual oil 


film is sufficient for 
tem p< rary corro- 
sion protection. 


Can be used prior 
to alkali or acid 
cleaning. 


OK 


OK and often de- 
sirable 


corrosion 
tion. 


when resi- | 
dual oil film is suffi- | 
cient for temporary | 
protec- | 


4 S¢ S 
t m t S } 
VW 
Not used 
Not used 


OK 


OK 


OK 


OK 


Generally not needed. 


VA 

VV 

\ 

%," S 

t t 7 wit 
l i@aner;rs. See 

corresponding 
] ] 

SOak Cl€aning 

yet} } 

methods 

Cee y 

ee correspond- 


ing soak cleaning 
methods. 


Widely used for 
heavy cleaning 


see correspond- 
ing soak cleaning 


methods. 


Widely use set 


irrespondit 


Widely used. See 
corresponding 
soak cleaning 
methods. 


Widely used. 


See above 

Widely used prior 
to brief acid pick- 
ling cycle. Clean 
bath needed 


Can he LISE | prior 
to blast cleaning 
( »€ sed 


OK but usually used 


only where excep- 
nally fast clean- 
ng desired. 


See ibo e 


See above. 


See correspond- | See above. 


ing soak cleaning 
| methods. 


OK. See corresponding 
soak cleaning methods 
where applicable. 


Can be used prior t 
brief acid pickling ¢« é 
( leal barrel ne« le l. 


Can be used in special | | 


metallizing procedures 


Limited use 


Widely used 


OK 


OK 





















OK 


OK 


| OK. N 
sion 
tion. 
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— 
q g e 
i 
if 
eal 
' | 
igh wiping 
De sed for 
Vy cleaning 
mor to alkali 
)K pr ided 
I Lime 
lapses lor com- 
eiete ey Ora- 
I S nt 
/K. Nocorrosion 
tecti 











y t Ast 

Can be sed prior t 

blasting 

Cart sometimes be 

sed prior to brief 
1 pickling cyclk 

ft used pri 

ilkal ie@aning o;r 
trocl re 

Can be used prior t 


last cleaning 


OK 


OK. Nocorrosion pro- 
tection. 


et cy ‘ 
hye 1Sé 1 re 
move particles 
embedded by 
blast cleaning 
or Sec 
Brief cycle 
widely used 
alone to rough- 
en surtace, or 
to remove par- 
ticles embed- 
ded by blast 
cieaning 
Brief cycle 
widely used to 
remove thin 
oxide films and 
sometimes t 
etch surtace¢ 
for mprove 
17 * | 


Brief cycle Cal 
be 1 to re- 
move parti les 
embedded by 
blast cleaning 


wse 


Sometimes 
used alone t 
roughen sur 
face but bond 
t sg 
WW a 
Dilute | 
hloric a 


preferred as 
residual chlo- 
rides have flux- 
ing ctl 


OK 


Usually not 
applicable. 


OK, when ox- 
ide or scale re- 
moval needed. 
No corrosion 
protection. 


} 
f straight acid | k- 
| tTalgnt < 1d | K 
ling. Thorough rinsi: 
and dilute phosphori 


; ? 


aci 


Sing 


se neede 
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(Continued from page 123) 
Within these limits it is necessary to 
select a shot small enough to permit a 
great many impacts per unit area per 
unit time, yet large enough to produce 
appreciable shock on impact. 

There is also an important economic 
factor. Generally, the shots which are 
lowest in initial cost tend to be most 
expensive in the long run because they 
break down quickly and must be replaced. 
For this reason, cast iron shot is generally 
considered uneconomical. Cut wire shot 
is probably the most economical in the 
long run where ferrous metals are being 
cleaned and production rates are high. 
However, it is quite expensive, especially 
in small sizes, because of its method of 
production. Intermediate in both initial 
and long-run cost are malleable iron and 
steel shot and these are most widely 
used. Sand, the cheapest of all abrasives, 
is not nearly as effective as metallic shots 
and grits, and is used primarily where 
portable equipment is required and the 
abrasive is not recoverable, or on the 
softer metals for which ferrous shot and 
grit are not usually suitable. There are 
other cases where a cheap shot may be 
quite desirable. If the metal surface is 
greasy it would be advisable to use either 
an expendable nonmetallic grit or a shot 
that breaks down and is removed (with 
the grease) fairly rapidly, thus avoiding 
excessive buildup. Also, an inexpensive 
shot might be more economical if the 
design of the part is such that a significant 
quantity of shot is carried out in recesses. 

Dry blasting is limited in the fineness 
of finish it can produce. For a fine finish 
comparable to that obtainable from wheel 
polishing, wet blasting must be used. 
Abrasives range in size from 60 to 2500 
mesh and dimensions can be held as close 
as 0.0001 in. Wet blasting is also better 
adapted to complex shapes than is dry 
blasting. 

A number of different types of ma- 
chines are available. Where parts are 
fairly rugged and not too large, rotating 
barrels can be used to tumble the parts 
under the blast. Rotating or swing tables 
can be used for somewhat larger or more 
fragile parts, and “rooms” can be used 
for still larger parts. Generally wheel 
blast units are more economical than air- 
blast units, but sometimes the flexibility 
of an airblast unit is needed to reach 
inaccessible surfaces or to clean parts too 
large for a machine. Wet blasting of 
small parts is generally handled in a 
special enclosed cabinet equipped for 
manual control of the operation. 


Brushing 


The most important variables in brush 
selection are the type of fill, fill density, 
flexibility and surface speed. Heavy cut- 
ting action is obtained with steel wire 


fills. More moderate cutting action is ob- 
tained with treated Tampico fiber loaded 
with abrasive, treated Tampico alone or 
untreated Tampico fills. Both faster cut- 
ting and finer finishes are obtained with 
higher density faces; these can be achieved 
by increasing the internal diameter of the 
brush. Flexibility varies chiefly with the 
trim length of the fill; the longer the 
trim length, the more flexible the brush; 
conversely, the shorter the trim length, 
the tougher the brush. Within the limits 
of safety, higher brush speeds increase 
the hardness of the brush face and give 
heavier cutting action. Wire sizes range 
from 0.005-0.050 in. and selection de- 
pends greatly on the surface finish de- 
sired, the finer wires giving finer surface 
texture. However, higher speeds with fine 
wires produce surfaces similar to those 
produced by larger wires at slower speeds. 
In fiber brushing with abrasive, of course, 
the finish is controlled by the size of 
abrasive selected. 

Many standard brushes, such as wheel, 
cup and end brushes, are available in a 
standard range of sizes. Special shaped 
brushes are manufactured to specifications 
for particular applications. Although even 
power brushing is often considered a 
“manual” operation because of the neces- 
sity of positioning and holding parts 
against the brush, the operation can be 
largely mechanized where production rates 
justify the expense of special equipment. 


Tumbling 


Selection of the grinding chips and 
cleaning compounds for barrel cleaning 
or tumbling depends to a great extent 
on the primary purpose of the operation. 
For light deburring, accompanied by 
cleaning, alkali cleaning compounds would 
be used. Where heavy deburring or scale 
removal is the principal aim, an abrasive 
compound would be used. For ordinary 
cleaning and descaling, fairly inexpensive 
quartz chips might be used. Where heavy 
deburring or descaling is required, shorter 
cycles can be obtained by use of more 
expensive aluminum oxide chips which 
have faster cutting action. 

Tumbling machines are available in 
many different types. Most consist of a 
barrel rotating on a tilted or horizontal 
axis. In some, provision is made for fixing 
the parts in position, and one fairly new 
design allows the fixed parts to rotate 
counter to the barrel rotation. Selection 
of the most economical barrel depends 
on the size and quantity of the parts 
and the time cycle required. 


Rinsing 


Rinsing serves one or both of two 
purposes: it removes the cleaner and any 
attached contaminations; it may also 
neutralize or condition the surface. Or- 


dinary water rinses may be dip o; 
and hot or cold. A spray rins 
continuous stream of clean wa 
tact with the metal surface bur it 
course, more expensive than dipy,.. 
Sometimes a combination 
spray can be used, with the spray 
suring final contact with clean 

water is more effective than cold 
dip rinses are usually hot. mu 
greater volume of water required mak 
cold water considerably less expensive ;, 
spray rinsing, but an emulsion cleapg, 
usually requires a hot spray ring 
adequate removal. Another factor invo| 
in the choice between hot and cold ring, 
is the subsequent fabricating operatio, 
A cold rinse is often preferred where the 
next operation is also wet or where it | 
desirable to keep the metal surface p, 
tected from the atmosphere prior t 
next operation. A hot rinse is often pre. 
ferred where a dry surface is required 
and there is no danger of undue oxida. 
tion. However, there are special co; 
pounds on the market that make it pos 
sible to air-dry ferrous parts after rinsing 
without any rusting. These water-soluble 
inorganic compounds are added to the 
rinse water and are claimed to provide 
protection not only during the drying 
operation but for a considerable period 
of time thereafter. 

Where residual alkali must be counter. 
acted, the rinse may contain dilute acid 
such as phosphoric or sometimes chromic 
or a separate neutralizing dip can be 
used. In some cases the purpose is not 
only to remove potentially harmful alkal 
but also to promote a definite surfac 
condition, less susceptible to oxidatio 
and more compatible with subsequen 
finishing operations. Similarly, sodiun 
cyanide or other alkali salt can be used 
to neutralize the surface following ac 
pickling. 


Acknowledgments 


The special assistance provided by th 
personnel or literature of the following 
companies is acknowledged with apprecia 
tion: 


Ajax Electric Co., Inc. | 
Aluminum Co. of America 
American Chemical Paint Co. | 
American Wheelabrator & Equipment Corp 
The Cro-Plate Co., Inc. 

Detrex Corp. 

Dow Chemical Co. 

E. I. du Pont de Nemorrs & Co., Inc 
Enthone. Inc. 

Hanson-Van Winkle-Munning Co. 
Hooker Electrochemical Co. 

E. F. Houghton & Co. 

Kolene Corp. 

MacDermid, Inc. 

Neilson Chemical Co. 

New Jersey Zinc Co. 

Northwest Chemical Co. 

Norton Co. 

Oakite Products, Inc. 

Osborn Mfg. Co. 

Pangborn Corp. 

Pennsvivania Salt Mfg. Co. 
Roto-Finish Co. 

Tumb-L- Matic, Inc. 

Vapor Engineering Corp. 








Reprints of this (and other) Manuals are available at 25¢ each until supply is exhausted. See 
page 225 for complete list of available Manuals. Write for quotations on quantities of 100 or more. 
Address requests to Reader Service Dept., MATERIALS & METHODS, 330 W. 42nd St., New York 36, N. Y. 


























MATERIALS & METHODS 


sim! 
is re 
of t 


co 


PH 














t pos 
insing 
uble 
D tl 

‘OVide 


Irving 


eri0d |} 


unter: 
acid 
omic 
n be 
$ not 
alka! 
irfac 
lati 

quer 

diun 


use 


y th 
wing 


recia 


Corp 


> DS 








































































































ema 
ene 

























































































Materials Eng 


neering File Facts 











MATERIALS & METHODS 
November * 1953 rennin 
Number 263 





























































































































— T mee a F T * T . . oe tet — 
cot TC 
SS0e ROSS Ce Ce 
Materials Data Sheet 
Malleable iron is an alloy consisting largely of an iron matrix containing dispersed nodules of graphite. Pearlitic malleable irons are 


milar co standard malleable in composition but the carbon is present in different forms with the result that strength is increased but ductility 


] 
1s TeGuULe 


of the two materials are quite different. 


|. Malleable iron differs from gray cast iron in the manner of distribution of the graphite and because of this difference the properties 
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Weldability 





TYPE AND GRADE Pearlitic 
32510 35018 
COMPOSITION, % & . 2.2.7 C 2.0/2.45 | Same as standard grades 
Si 1.5/0.8 Si 1.4/0.85 except that Mn can be 
Mn 0.55 max Mn 0.55 max higher. 
P 0.18 max P 0.18 max 
S 0.20 max S 0.20 max | 
PHYSICAL PROPERTIES | | 
Density, Lb/Cu In. 0.259-0.263 0.259-0.263 | 0.259-0.263 
Thermal Cond, Btu/Hr/Sq Ft/Ft/F 
@ 80 F 29.5 29.5 | : 
@ 700 F 23.0 23.0 . 
Coeff of Exp per F, 
68 to 750 F 6.6 x 10% 6.6 x 10% . 
Mean Spec Ht, Btu/Lb/F 
(70 to 750 F) 0.133 0.133 = 
Elect Res, Microhm-Cm @ 68 F 32.0 32.0 38.19 to 41.17 
Spec Volume, Cu Cm/Gm @ 68 F 0.1366 0.1366 0.1366 
Shrinkage Allowance (Contraction Minus 
Expansion During Anneal) glen Le he go 
Magnetic Properties Magnetic Magnetic Magnetic 
MECHANICAL PROPERTIES | 
Mod of Elasticity in Tension, Psi 25 x 105 | 25 x 10° 28 x 105 
Tensile Str, 1000 Psi 50-52 53-60 60-90 
Yield Str, 1000 Psi 32-35 35-40 40-70 
Elong in 2 In., % 10-18 18-25 12-3 
Red of Area, % 18-23 18-23 om 
Hardness, Bhn 110-145 110-145 160-285 
Impact Str, Charpy, Ft-lb (V-Notch 
0.079 In. Deep, 0.394 = In. Sq Bar) 16.5 16.5 12 
Fatigue Str (End Limit), 1000 Psi 25 31 30-32 
Endurance Ratio 0.50 0.50 —_ 
Modulus of Elast in Compression 25 x 10 25 x 10° oh 
Compressive Yield Str, 1000 Psi: 
1% Perm. Set: 28 28 43 
At Failure: 90+ 90+ 7 
Ult Shear Str, 1000 Psi 45-48 48-54 ste 
Yield Str in Shear, 1000 Psi 29-32 32-36 — 
Mod of Rupture in Torsion, Psi 58,000 58,000 — 
Poissons Ratio 0.17 0.17 ae 
Allowable Working Stress at 775 F, Psi 5609 5600 — 
THERMAL TREATMENT 
Hardening Temp, F 1500? 1500? 1500 
Tempering Temp, F — — About 600 
FABRICATING PROPERTIES 
Casting Temp, Range, F 2600-2800 2600-2850 2600-2850 
Machinability Index (B1112 Steel = 100) 120 120 80-90 





Not fusion welded. Can be soldered and brazed. 





CORROSION RESISTANCE 


——— 





salt waters. 


Resistant to atmospheric corrosion in rural, industrial and marine atmospheres; fresh and 





USES 





ee 





chines. 


Gear cases, brake supports, journal boxes, 
pole line hardware, ordnance parts, marine deck fittings, 
anchors, parts for domestic appliances and business ma- 


ipe fittings, 


Rocker arms, camshafts, 
gears, sprockets, tractor 
parts, agricultural machin- 
ery parts. 








NOTES: ' Estimated to be somewhat higher than standard grades. 
2? Must be first heated to 1700 F to dissolve graphitic carbon. 


€ For more information, Circle No. 498 
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Which Garburizing 
urade of Tubing 
is Best for You? . 


































.-eB&W Can Supply Them All 3 
| PH 
> When you want to carburize for hard surface and at the TYPICAL | 
same time maintain a tough core, it is wise to examine all GRADES 
available carburizing grades to determine which is most 
suitable for your specific operation. The low-carbon alloy 1320 
steels listed are typical of those designed for ease of car- 2317 
burization. 2515 ME 
After carburizing, the steel has a high carbon content on 
the surface and only the carbon content of the base alloy in 3120 
the core. This provides, after suitable heat treatment, a E3310 
surface which is hard and wear resistant and a core that is 4023 | 
tough and ductile—a combination desired in many applica- 4320 
tions. Alloying elements impart an ability to develop a 4620 
deeper case for a given set of carburizing conditions and 
provide a more gradual transition in microstructure and 4815 
hardness from case to core than in a plain carbon steel. 5120 
In the application of these low-carbon alloy steels it is 6120 cL 
possible, in many instances, to use alternate grades without 8620 
loss of desirable mechanical panpenties. Discuss your require- 8720 
ments with &W Tube Represent- E9310 
ative. You'll find B&W Bulletin TDC-149 helpful, too. 
Write for it. 
FA 
fr 
C 
ws at 1000X of the case ——_ Micro at 1000X of the core | = eta the tube well et SX. | 
u 
THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 
Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Stee! Tubing 
Alliance, Ohio—Welded Carbon Stee! Tubing 
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Number 264 
SRRES SERRE RRR CR Pe Meee s TT 
Materials Data Sheet 
: setting materials which are usually compression molded but are often transfer molded. Various ty pes of filler are incor- 
e resin to modify the properties. These plastics are hard and rigid, insensitive to heat and flame resistant. 
mended maximum service temperatures range from 210 to 300 F depending on the filler 
Alpha Low to 
Cellulose Mineral Intermediate intermediate 
TYPE ASTM General Filled Shock Resistant Resistance 
Corresponding to ASTM Spec. D704-51T) Test Purpose Electrical Fabric Filled Fabric Filled 
Condition Type | Tyre 2 Type 3 Type 4 
PHYSICAL PROPERTIES 
Spec Gravity D792 1 .47-1.52 1.78 * 1.5 
Thermal Cond, Btu/Hr/Sq Ft/Ft/F, @ 212 F — 2.47 : 3.92 3.08 2.93 
Coeff of Exp per F: D696 2.2x10° 1.8x10° ide Be 1.5x10° 
MECHANICAL PROPERTIES 
Mod of Elast in Tension, Psi D638 1.3x10 1.95 x 10° 1.6 x 10° 1.6 x 10% 
Tensile Str, Psi D638 5,000-13,000 5,500-6,500 8,000-10,500 5,700-9,000 
Hardness, Rockwell D785 M118-124, E110 E90 M119, E100 M114, E93 
Impact Str, Izod Notched 
Ft-Lb per in. of Notch) D256 0.24-0.35 0.3-0.4 0.5-0.9 1.0-1.5 
Mod of Elast in Flexure, Psi D790 1.3-1.6 x 10 16x10 1.8x 10 1.9 x 10 
Flexural Str, Psi D790 10,000-17 ,000 8 ,700-10,000 12,000—15,000 13,000-17,000 
ELECTRICAL PROPERTIES | | 
| Elect Res, Ohm-Cm @ 68 F D257 . 6 - 10°-10" 
Dielectric Str (Short Time) 
Volts / Mil D149 300-401 410-430 310-350 130-370 
Dielectric Constant: 
60 cycles D150 7.99.5 7.2-10.3 7.6-8.6 10.5-15.5 
1,000,000 cycles D150 7.2-8.2 6.4-6.7 6.5-6.9 6.1-6.7 
Loss Factor: 
60 cycles 22-0.78 62 4y 0.53-0.97 3.33.0 
1,000,000 cycles 21-0.31 23 3 0.23-0.24 ). 30-0. 42 
FABRICATING PROPERTIES 
Compression Ratio (Bulk Factor) D392 2.1-3.0 2.4 10-5 (*) 10-5(*) 
Compression Molding Temp F — 280-370 275-3400) 275-330(°) 320-380(°) 
Compression Molding Pressure, Psi — 1,500-8,000 1,000 6,000 » 4,000-8,000 4,000-8 ,000 
Mold Shrinkage in./ in. — 0.006-0.015 0.005-0.007 0.003-0.004 0.004-0.005 

CORROSION RESISTANCE Resistant to weak acids, weak alkalies, organic solvents, greases and oils; attacked by 

strong acids and strong alkalies. 

USES General purpose | Elevated temper- | Improved impact | Medium impact 
electrical and | ature and elec- | strength for in- | strength for noz- 
mechanical ap- | trical xy sulation, circuit | zles, insulation. 
plications such | tions such as ig- | breakers, food 
as kitchenware, | nition parts, cir- | trays, medical 
tableware, light- | cuit breakers, | equipment. 
ing fixtures, re- | terminal blocks, 
flectors. electronic parts. 

_—_. 
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Continued on page 141 
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Then let’s get together. 


Inco’s High-Temperature Engineering Service 
will work with you to work out a solution. 


Take this first step. Get a High-Temperature 
Work Sheet. 


How? Fill out and mail this coupon. 








THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. MM-11-53 


Please send me the 
High-Temperature Work Sheet. 


Name 
| EC ly LR a 


a — 


For more information, turn to Reader Service Card, Circle No. 322 
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Melamine-Formaldehyde Molded Plastics (Continued) 





TYPE ASTM | Cellulose Filled Cellulose Filled 
(Corresponding to ASTM Spec. D704-51T) Test Unfilled Electrical Electrical 
Condition Type 5 | Type 6 Type 7 





—— 


PHYSICAL PROPERTIES 
Spec Gravity D792 1.45 
Thermal Cond, Btu/Hr/Sq Ft/Ft/F, @ 212 F ton roe 2 42 
Coeff of Exp per F: D696 1.80-2.75 x 10° 


MECHANICAL PROPERTIES 
Mod of Elast in Tension, Psi | 1.1x 10 — 
Tensile Str, Psi 5,700-6,500 5,500-6,500 


Hardness, Rockwell : E94, M116-124 


Impact Str, Izod Notched | 
(Ft-Lb per in. of Notch) | — 0.26-0.38 0.38-0.41 


Mod of Elast in Flexure, Psi | 1.3 x 108 1.3 x 108 — 
Flexural Str, Psi 7 11,000—14,000 8 ,000-—10,000 9,000-10,000 


ES _= 


ELECTRICAL PROPERTIES 

Elect Res, Ohm-Cm @ 68 F 

Dielectric Str (Short Time) 
Volts / Mil 

Dielectric Constant: 
60 cycles D150 )-8.4 
1,000,000 cycles D150 6.7 

Loss Factor: 
60 cycles 0.105-0.92 
1,000,000 cycles 0.145-0.40 


FABRICATING PROPERTIES 
Compression Ratio (Bulk Factor) 2.0 2.4 2.7 
Compression Molding Temp F 300-330 399-350." 300-350(° 
Compression Molding Pressure, Psi 2,000—5,000 1,500—6,000 1,500-6,000 
Mold Shrinkage in./in. 0.011-0.012 0.007—-0 .008 0.006-0 .007 


a 


CORROSION RESISTANCE | Resistant to weak acids, weak alkalies, organic solvents, greases, and oils; attacked by 
| strong acids and strong alkalies. 


| Pearlescent buttons, | General mechanical | Improved holding 
| moldings, ornament- | and electrical appli- | power for metallic 
al applications. cations particularly | inserts uses include 
at elevated tempera- | electrical and elec- 
tures such as elec- | tronic parts. 
trical and electronic 
parts. 














NOTES: 
(a) Loose and packed respectively. 
(6) Transfer molds readily at 275-340 F, 1000-6000 Psi. 
Limited transfer molding possibilities. 
Can be transfer molded readily at 300 to 350 F, 6,000 to 20,000 Psi. 


Prepared with the Assistance of the Manufacturing Chemists’ Association, Inc. 
Based on the Chemists’ Association publication ‘‘Technical Data on Plastics,’’ 1952 
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For a lead “pan” cinch... 
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| vinylt 
it’s to outlast cast iron by 479 days!§ 
with 

ad A large steel and wire company uses a double-lead patenting furnace to 
ow give good drawing qualities to wire. In this process, wire is drawn — 
Pd through a “lead” pan enclosed in the furnace where temperatures range 

Pas from 1600 to 1650°F. N 
7 Previously, cast iron “lead” pans were used ...and the furnace had to eW 

7 shut down nearly every 21 days because the pan burned out and needed . 
7 sz si ae rl 
Fa replacement. Then, a Thermalloy “lead” pan with integtally cast sinkers nick 
o was installed. To date, this pan has over 500 days of service... saving this elim 
7 company expensive hours of repair and down time. mes 
A ° ° ° ° ° proc 
This is just one example of how a Thermalloy heat-resistant casting has is 
helped a manufacturer to realize more economy in heat-treating parts. Do pern 


you have a similar need for Thermalloy in retorts, furnace parts, trays, 
racks, pots or muffles? Call in an Electro-Alloys engineer for full informa: 
tion, or write Electro-Alloys Division, 4001 Taylor Street, Elyria, Ohio. 


THERMALLOY “LEAD” PAN ADVANTAGES 


Ne 
e Resists air-line attack, scaling and oxidation. 
e Higher strength prevents sagging and distortion. / 























e Less weight means easier installation and less maintenance of up 

supporting arches. 

e Greater resistance to abrasion. mr 

*Reg. U. S. Pat. Off. 01 
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For more information, turn to Reader Service Card, Circle No. 410 


MATERIALS & METHODS 









e to 
awn 


nge 


1 to 
ded 
cers 
this 





New Materials 


and Equipment 





New Material May Become Base for Another Family of Plastics 


A new material, vinyltoluene, closely 
related to styrene, is now in developmen- 
tal stages and is available from pilot 
plant production at the Dow Chemical 
Co.. Midland, Mich. Designated Experi- 
mental Monomer X-783, the monomer is 
a liquid, slightly lighter than styrene, 
but with a higher boiling point, a higher 
fash point, and much lower freezing 
point. 

Such developmental work as has been 
lone with vinyltoluene indicates that it 
may be used for modifying oils, alkyd 
resins, and laminating resins in much 
the same way as monomeric styrene, but 
with the advantage of producing mate- 
rials soluble in lower-cost solvents. In 
general, the copolymers produced with 
vinyltoluene and these materials possess 
a wider compatibility than those produced 
with styrene. Copolymers are formed 


with all conventional drying oils and oil- 
modified alkyds to form clear, compatible 
vehicles. 

The typical properties of the technical 
grade of the monomer are as follows: 


Specific gravity 0.89 
Weight, Lb per Gal 7.4 
Boiling Point, @ 760 mm 338-340 F 
Flash Point 140 F 
Freezing Point —116.5 F 
Viscosity, @ 77F 0.770 cps 


Experimental work has shown that the 
new material has possibilities for use as 
a copolymer in the production of syn- 
thetic rubbers, and more immediately, it 
holds out the possibility of use as a rub- 
ber fortifying ingredient. It also shows 
promise of finding a field for itself as 
an ingredient in paint vehicles and pot- 
ting resins. 





Vinyltoluene is polymerized with oils to 
form chemically resistant paint vehicle. 





New Non-Metallic Permanent Magnet Material 


The need for critical metals such as 
nickel, cobalt, tungsten, or chromium is 
eliminated in a mew permanent magnet 
naterial, made by a powder metallurgy 
process from a mixture of barium and 
iron oxide. Said to be the first ceramic 
permanent magnet material to be made 


in this country, Magnadur was developed 
by Ferroxcube Corp. of America, Sauger- 
ties, N. Y. The company says that the 
initial production of the material for the 
balance of this year will be concentrated 
on toroidal rings for TV focusing ring 
magnets. 


The manufacturer says that Magnadur 
has extremely high coercive force and 
unusually high resistance to demagnetiza- 
tion as well as excellent magnetic stabil- 
ity. Its high resistance permits its use 
in the presence of high frequency fields 
without undesirable losses. 





New Hardboard Panels Are Warp-Resistant 


A new hardboard panel, in thicknesses 
up to ¥% im. has been made available by 
Forest Fiber Products Co., Forest Grove, 
Ore. Made of pressed Douglas Fir fibers, 
Forall is said to be warp-resistant and 
smooth on both sides. Since it is grain 
free, the manufacturers say it can be 
‘awe, rabbeted or routed without splin- 
tering or splitting. No patching is needed 
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on the edges, nor is an edge trim neces- 
sary to finish. 

The company states that the screw and 
nail holding strength of Forall compares 
favorably with other materials and the 
surface will take stains, waxes, paints 
and enamels. 

Forall is available in thicknesses of 3, 


4, Ye, and % in. 





Grain-free, Forall can be worked without 


splintering of edges. 
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Corrosion Resistant Fittings for Plastic Pipe 


Plastic fittings make possible complete 
plastic pipe systems. 


Reducing bushings, plugs, unions and 
caps made of unplasticized polyvinyl 
chloride have been added to the line of 
fittings to be used in conjunction with 
Boltaron pipes and valves made of the 
same material. These new fittings are dis- 
tributed by H. N. Hartwell & Son, Inc., 
Boston, and they make possible a com- 
plete, continuous system of plastic piping 
for a variety of industrial corrosion re- 


sistance applications. 

The manufacturer states that the Rol 
ron 6200 material has shown tesistap,. 
to organic and inorganic acids, alkalie 
alcohol and foodstuffs, making it partic, 
larly applicable for use in industries sy¢ 
as the textile, beverage, tanning, plating 
dyeing, chemical and petroleum 

The new fittings are now available ;, 
quantity in standard I.P.S. sizes 





Soldering Furnace Uses Radiant Burner as Heat Source 





Heat transfer rates are high in radiant 


heat soldering furnace. 


A new gas-fired soldering furnace, 
using a radiant burner as a heat source, 
is said to be capable of heating in less 
than 8 min, two 4 lb irons from room 
temperature to 900 F, or one 4 Ib iron 
to 1200 F, with a heat input of only 9100 
Btu per hour. 

Designed by Selas Corp. of America, 
Erie Ave. & D St., Philadelphia, the unit 
features a burner so located as to mini- 
mize mechanical shock and flux corrosion 
damage. The refractory hearth is said 
to be easily removable for cleaning, and 
the die-pressed furnace lining is quickly 


installed in case of replacement. 

The heating is accomplished without 
flame impingement, yet the soldering coy 
per is surrounded by fully-burned gases 
which are said to almost eliminate oxida 
tion and burning of the copper. The 
lower heat input is possible because of 
higher heat transfer rates in radiant heat 
The lowered input, plus the use of good 
insulating lining, is said to prevent hig! 
temperatures in the furnace casing, a 
a tilted shelf limits the escape of mu 
of the excess heat which, instead, is 
ried off through a flue. 





Two New Enamels: A Water-Reducible and a Modified Silicone 


Two new enamel coatings have been 
developed by the General Industrial Div. 
of The Sherwin-Williams Co., one utiliz- 
ing the water emulsion process, the other 
using a method of harnessing inorganic 
to organic materials to provide a_heat- 
resistant, non-yellowing, enamel. 

Water Reducible—One of the first suc- 
cessful adaptations of the water emulsion 
process in the field of industrial coatings 
is claimed by the company for their water- 
reducible enamel. Only the addition of 
water is necessary to achieve the desired 
viscosity for application. The emulsion 
in the liquid form is non-flammable at 
normal room or operating temperatures, 
though after application and drying it 
does become combustible to a limited 
degree. It is not water-soluble after ap- 
plication and its oil resistance is said to 


be very good. 

In addition to the economic advantages 
inherent in the use of water as a reduc- 
ing agent, the coating is said to be very 
hard with high impact resistance and 
adhesion properties. Its qualities meet the 
requirements of the automotive, electrical, 
and other metalworking industries. At 
present, the finish is produced only in 
black but the company says that it can 
be made in a range of colors. It is 
adaptable to either dip or spray methods 
of application and is said to provide a 
high gloss finish. The enamel should be 
air-dried for 20 min, then baked for 
approximately 18 min at about 300 F. 

Modified Silicone —Kemclad Hi-Heat 
Enamel is a modification of the silicone 
class of materials, designed as a non-yel- 
lowing enamel for coating household 





appliances and other equipment exposed 
to sustained, moderately high temper: 
tures. It is said to have high impact 
resistance minimizing the chipping prob- 
lem, and will retain a glossy, non-yellow- 
ing finish under sustained temperatures 
up to 500 F. 

The use of both inorganic and organi 
materials in the finish is said to have 
reduced the price of the enamel to 4p 
proximately half that of present silicone 
finishes. It has good adhesion qualities 
and has been successfully subjected to 
tests with salt spray, hot grease, humidity, 
chemicals and household cleansers. 

At the present time the finish is offered 
in white only, formulated for spray appl 
cation. It is reduced 20% with xylol o 
toluol and requires a 30 min_ baking 
period at 400 F. 


MATERIALS & METHODS 
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leaded Alloy Steel Provides Faster, 


Cooler Cutting 


New Materials and Equipment connec 























loy steel, leaded AISI 4140, identical to those developed in AISI 4140 Cold finished bars of leaded AISI 4140 
Bolt achine up to 50% faster than without lead. are available from Ryerson in both the 
lium carbon alloy steels, pro- In the annealed condition, it is possible annealed and heat-treated conditions, in 
a cutting, and increase the life for leaded AISI 4140 to be machined at sizes from 14 to 3 in., in 10 to 12 ft 
tting tool up to 100%. Now the same feeds and speeds as recom- lengths. 
te B .vailable from warehouse stocks at Joseph mended for C-1117 which has a machin- Leaded AISI 8620, a low carbon, car- 
—s Ryerson G Son, Inc., Box 8000-A ability rating with about 15% of B-1112 burizing alloy, offering the same improve- 
bs Chicago, the new alloy retains all of its screw stock. The company states that the ment in machinability as leaded AISI 4140 
a iginal heat-treat characteristics or har- new alloy, heat-treated, also machines and which may be heat treated in the 
enability, and the mechanical properties 50% faster than the standard AISI 4140 same manner, has also been made avail- 
leveloped through heat treatment are heat-treated. able by Ryerson. 
es 
Ductile Iron Bar Stock Now Available 
without Cast iron bar stock has been available material, sound from end to end and elongation and hardness. 
1g Of for some time from iron foundries; how- able to pass x-ray inspection for density, Ductile iron machines very well and 
| gases ever, the production of ductile iron bar the company states. has excellent anti-friction qualities since 
oxida stock has posed a problem due to the The as-cast average properties of these the graphite is still in matrix after inocu- 
TI dificulty in overcoming center-line shrink- ductile iron bars are 100,000 psi tensile lation of magnesium. It can be used in 
use of age. The Howard Foundry Co., 1700 N. strength, 65,000 psi yield, 314 to 444% production or specialty work in such 
it heat Kostner Ave., Chicago, claims to have elongation and a Brinell hardness of 245. applications as pins, bushings, shafts, 
a solved this problem and is producing the The bars can be heat treated for greater bearings, seals, valve guides and others. 
it hig 
g, 
- 
J ” 
__ & feat Treat and Quench Unit Features Automatic Control 
A forced-convection furnace which pro- sealed vestibule under the controiled 
automatic control of temperature atmosphere generated in the heating 
ind atmosphere throughout both the heat- chamber. 
ing and quenching cycles has been devel- The Microcarb Atmosphere Control 
posed ped by Leeds & Northrup Co., 4908 measures and controls the carbon content 
\pera- stenton Ave., Philadelphia. The new unit, of the atmosphere surrounding the work 
npact made up of three components—a_hori- during the heat-treating cycle. The de- 
prob zontal Homocarb furnace, Microcarb tecting element is located in the work 
llow- Atmosphere Control, and L&N Tempera- chamber and detects the active carbon in 
tures ture control—provides protected quench the atmosphere. The recorder draws a 
rs ng load is never exposed to air continuous record of per cent carbon, 
gan fom the time it enters until it is while the controller balances carbon con- 
have unloaded, and is kept under regulated tent of the atmosphere against the setting 
| ap conditions. of a control dial, increasing or decreasing 
cone The furnace itself combines in one unit the flow of Homocarb fluid to the fur- 
ities a heating chamber, a quench tank, and mace to maintain the desired atmosphere. 
I t 4 protective-atmosphere vestibule. The Temperature in the heating chamber 
dity, Homo principle of forced convection is is controlled by a D.A.T. three-function 
a used to maintain uniform circulation: in control system, while an Electromax on- 
ered both the heating chamber and quench. In off controller regulates temperature of 
»pli- the heating chamber a high pressure fan the quench oil by operating a heat ex- 
| or circulates heat and atmosphere uniformly changer or immersion heater. 
cing throurhout the load. In the quench a large The equipment can be used between ; , 
motor-driven pump circulates oil down temperature of 1500 to 1750 F and The load is protected from air throughout 
throuch the load. Between heating and throughout a carbon range of 0.15% to heat treat and quench cycle in the auto- 
quenching, the work is protected in a 1.15% C. matic furnace. 
DS 
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Straight cuts are assured by three guide 
rollers traveling on flanges of I-beam. 


Automatically Guided Tool Aids in Cutting Metal Shapes 


The American Pullmax Co., Inc., 2455 
N. Sheffield Ave., Chicago, has marketed 
model HP Cadet flame cutting 
machine which, guided by three laterally 
adjustable rollers, makes straight longi- 
tudinal cuts on I-beams and wide flange 
beams from 514 up to 113% in. The 
Model HP can also be used for making 
Straight cuts or cutting limited irregular 
shapes from plates. 

The tool is automatically guided by 


a new 


means of two fixed rollers running alop, 


a 144 to 24 in. steel strip or angle jro, 


previously fastened to the plate. Th 
speed of travel and gas flow to the to, 
are controlled by adjustments on th 
handle. 

Cadet flame cutting machines are adapt. 
able for use with acetylene, propane oy 
hydrogen gases.- The weight of the ep. 
tire machine including guide rollers js 


29 Ibs. 





Thin Gage Tantalum Strip Now Available 


Tantalum, an extremely non-magnetic 
and corrosion resistant metal, with tensile 
properties comparable to cold-rolled steel, 
is now available in strips up to 6 in. wide 
and down to 0.0005 in. thick, with 
tolerances held as close as +0.0001 in., 


from the Industrial Div., American Silver 
Co., Inc., 36-07 Prince St., Flushing, 
N. Y. The company says the strip 1s 
commercially available in any quantities. 

Typical uses for the strip include: high 
precision instrument condensers, ampli- 


fiers, oscillators in the electronics indus 
try, acid-proof equipment, apparatus for 
chlorination of water, coolers and con- 
densers in the chemical processing indus- 
try, thermometer wells, timing devices, 
and signal and alarm systems. 





Insulating Concrete Protects Gas 


A light-weight insulating concrete con- 
sisting of a kaolin base and a hydraulic 
setting cement binder is now available to 
protect propane and butane storage tanks 
against danger of fire. Said to resist 
temperatures to 2000 F, B&W K-20 
Concrete Mix has been developed by the 
Babcock & Wilcox Co., 161 E. 42nd St., 
New York. 

When a liquefied petroleum gas storage 
tank becomes overheated, some of the 
liquid in it is converted to a gas which 


Tanks from Fire 


builds up an abnormal pressure. At the 
same time, the hotter the steel tank shell 
becomes, the less strength it has to with- 
stand extra pressure from within. As a 
result it may rupture, explode and rocket, 
releasing the pressurized gas to ignite. 
This new fire-proofing material is ap- 
plied with a cement gun to a thickness of 
114 in. on the outside of the tank, and is 
supported by steel car banding straps 
fastened against the tank casing by band 
tighteners. To these straps are fastened 


bent clips which, in turn, anchor the 
K-20 Concrete Mix and serve as a spacer 
for a 2 in. galvanized steel wire mesh 
reinforcement. Prior to application of the 
cement, the tank shell is covered with a 
corrosion resistant paint to 
metal from water vapor which may con 
dense on the outer surface of the tank 
After the concrete has thoroughly dried, 
the outer layer of the insulation is sprayed 
with a weatherproof coating of a type 
which provides a good water-vapor seal. 


protect the 





Two New Self-Molding Packing Compounds 


Surveys, Inc., 219 Euclid Ave., Trenton, 
N. J., has marketed two new self-mold- 
ing compounds which will withstand 
high temperatures in valves, pumps and 
expansion joints. 

The first, ‘““Coppersticks’”’ is made up of 
a dispersion of pure copper flakes 
throughout the body of the stick shaped 
compound. Soft, yet form-stable, it is said 
to meet requirements for the average in- 


dustrial process plant. It is designed ex- 
pressly for steam, hot water, or process 
air applications under vacuum or pres- 
sure. The density of the compound is said 
to prevent oxygen corrosion of pipe lines. 

“Molyvac’’, developed for valves and 
pumps operating under negative pressures 
is said to be the densest compound devel- 
oped for such purposes. The manufac- 
turer states that it will positively maintain 


sustained sealing efficiency at temperatures 
ranging from —30 to 500 F, while special 
formulations are available for tempefa 
tures ranging from —20 to —100 F. The 
compound will not harden in extended 
use and the company states that it has 
found wide application in reactor agitato! 
stuffing boxes, refrigerator systems, and 
so forth. 
(Continued on page 148) 
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FOR GAS CARBURIZING PERFORMANCE 
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indus 
us for 
1 Con 7 
indus- You’d be amazed (as we are sometimes) at the 
evices, long memories possessed by some of our furnace 
engineers. On short -notice they'll give you the 
serial number, location and performance data on 
furnaces that we installed as long as 10 or 15 
iene years ago—and they’re generally right. The 
point is, the best way to forecast the perform- 
ance of a furnace not yet built is to check thor- 
oughly the records of similar installations. 


r the BASED ON 22 YEARS OF \“‘HINDSIGHT’” 
spacer 
mesh 
f the 
ith a 
t the 


We have built hundreds of gas carburizers 
for all types of production requirements. If you 
are interested in continuous gas carburizing for 


> . instance, we can point to the first installation of 
tank its kind in 1931. It’s still doing a job as reported 
ried, in our sixteen-page bulletin, SC-134, an impor- 
rayed tant and valuable review of gas carburizing tech- 
type ; niques and possibilities. Write for it, on your 
eal. letterhead please. 
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Current ‘Surface’ Literature 


YOURS FOR THE ASKING 


You may find quick answers to your 
immediate heat treat problems in these 
recent Surface Combustion Technical 
Library publications. Ask for the ones 
most pertinent to your requirements and 
we'll send them promptly. 


bulletins 


SC-134. Modern Gas Carburizing 


SC-158 RX Prepared Atmosphere 
Generator 


SC-155 Prepared Gas Atmospheres 


SC-149 Pit Type Controlled At- 
mosphere Furnaces 


SC-147 Rotary Retort Controlled 
Atmosphere Furnaces 


reprints 


53-A _— Pit Type Carburizing Fur- 
naces Provide Flexible 
Setup 


52-C Continuous Carbon Restora- 
tion Furnace Boosts 
Production 


49-E Furnaces for Gas Carbur- 
izing 


49-B Homogeneous Carburizing 


47-E Influence of Water Vapor 
on Gas Carburizing 
Atmospheres 





For more information, turn to Reader Service Card, Circle No. 378 









FASTER ASSEMBLY... 


LOWER EQUIPMENT and 
LABOR COSTS... 


AND corrosion resistance, too, 
when required 





specify 


PEM WELD FASTENERS 
of steel or STAINLESS steel 


PEM Weld Fasteners are designed for Production. 











SHANK locates and protects threads against 
weld splatter . . . eliminates retapping. 


ENGINEERED PROJECTIONS prevent burnouts in 
thin sheets. 


SIMPLE ELECTRODES... no pilots required. 


ROUND COMPACT SHAPE . . . no indexing in 
assembly .. . fit on narrow flanges. 





















WRITE for literature and samples for trial. 


Penn Engineering & Manufacturing Corp. 
Doylestown, Pennsylvania 









For more information, turn to Reader Service Card, Circle No. 414 
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Thermocouple Protection Tube 
Provides Close Control 


A new tube, said to provide closer tem 
perature control at reduced cost, has been 
added to the line of pyrometer supplies 
offered by Arklay S. Richards Co., Inc. 
Winchester St., Newton Highlands, Mass. 
The tube is of extra heavy drawn con- 
struction with 14 in. pipe thread and has 








over 25% more metal than standard the 
weight tubes. The use of Incoloy—32% Mc 
nickel, 21% chromium—is said to in 
crease the life of the tubes. me 
A close fit around a No. 8 gage ther- $10 
mocouple keeps air space and mass of the an 
tube to a minimum and is said to provid 
closer control. Tubes are available 
stock in multiples of 6 in. and the same se 
alloy is also stocked in 34 and 1 in. pipe 
sizes. tio 
pr 
in 
er 
Non-Shrink Epoxy Resins cC 
for Tooling Applications F 


Two new non-shrink laminating resins 
are now available for such applications 4s 
fabrication of jigs and fixtures, models, 
prototypes, molds, and tool masters. 
Developed by Rezolin, Inc., 5736 W. 96th 
St., Los Angeles, they are modified epoxy 
resins with 100% solids content and the 
manufacturer states that they will not 
settle. Company tests indicate that the 
resins arte not corrosive or brittle and 
need no special facilities for handling 

Toolplastik L-900 is designed for us¢ 
in standard laminating applications, while 


MATERIALS & METHODS 


Heat... 


Metallic 
Corrosion... } 


Wear... 
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Dplies MEEHANITE FOUNDRIES 

Inc., American Brake Shoe Co. .........-- eee eeees — New Jersey 


The American Laundry Machinery Co. .Rochester, New York 
Atlas Foundry Co. ..cccccccccccccccrcsccccsesens Detroit, Michigan 


con- 
1 has 
idar d 
Ar 


) In 


Mass. F ISHER GAUGE WORKS LIMITED, Ontario, Canada, 


now specifies Meehanite Castings for many of 

the working components of their No. 15 Die Casting 
Machine—pots to withstand the heat and corrosion of 
molten metal; goosenecks and nozzles subject to ero- 
sion as well as heat; frames, die housing, plungers 
and hinge blocks for strength and wear resistance. 
The ability of Meehanite Metals to meet all of these 
service requirements is a result of engineered produc- 
tion; by means of rigid control of every manufacturing 
process used in casting production. Meehanite cast- 
ings are available in four basic classifications—Gen- 
eral Engineering, Heat, Wear and Corrosion Resisting 


—all available to solve your problems, reduce your 
Costs. 


For Information as to how Meehanite Castings can improve 
YOUR products—consult these foundries: 


Banner Iron Works 


Barnett Foundry & Machine Co..... 


E. W. Bliss Co 
Builders Iron Foundry 


Compton Foundry ........2-- ss eecceecceees 


Continental Gin Co.. 


Lovis, Missouri 


.. Irvington and Dover, New Jersey 
Hastings, Mich. and Toledo, O. 


Providence, Rhode Island 
.Compton, Calif. 
Birmingham, Alabama 
.Portland, Oregon 


Crawferd & Doherty Foundry —.. 
The Cooper-Bessemer Corp.... .Mf. Vernon, Ohio and Grove City, Pa. 
M. H. Detrick Co Newark, N. J. and Peoria, Ill. 
Empire Pattern & Foundry Co.. ; ; . Tulsa, Oklahoma 
Farrel-Birmingham Co., Inc.. Ansonia, Connecticut 
Florence Pipe Foundry & Machine ‘Ce... Florence, New Jersey 
Fulton Foundry & Machine Co., Inc.. ..Cleveland, Ohio 
General Foundry & Manufacturing Co.. .. Flint, Michigan 
Greenlee Foundry Co.. se cces ees 0s Cam CIENTS 
The Hamilton Foundry & ‘Machine Co.. yeinsosc vale pee [ee 
Hardinge Company, Inc.. .New York, New York 
Hardinge Manufacturing Co York, Pennsylvania 
Johnstone Foundries Inc...................Grove City, Pennsylvania 
Kanawha Manufacturing Co...............Charleston, West Virginia 
Le Pe EER CELE LER EER EOP CELE E Milwaukee, Wisconsin 
Lincoln Foundry Corp Los Angeles, California 
London Concrete Machy. Co. Ltd. (Hartley Fdry.)...Brantford, Ontario 
a APO PeS CS Cini ther re ee Orillia, Ontario 
Otis Elevator Co., Ltd Hamilton, Ontario 
Palmyra Foundry Co., Inc Palmyra, New Jersey 
The Prescott Company Menominee, Mich. 
The Henry Perkins Co Bridgewater, Massachusetts 
Traylor Engineering & Mfg. Co Allentown, Pennsylvania 
Valley tron Works, Inc St. Paul, Minnesota 
Warren Foundry & Pipe Corporation 
Standard Foundry Co 

Pohiman Foundry Co., Inc 
Shenango-Penn Mold Co 
SOLUS, TRS occ sc cs sccscctccscvcesvese Indianapolis, Ind. 
Rosedale Foundry & Machine Co Pittsburgh, Pennsylvania 
The Stearns-Roger Manufacturing Co Denver, Colorado 
Ross-Meehan Foundries Chattanoega, Tennessee 


“This advertisement sored by foundries listed above."’ 


Philipsburg, New Jersey 
Worcester, Massachusetts 
Buffalo, New York 


For more information, turn to Reader Service Card, Circle No. 501 
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Toolplastik Gelkote L-910 iS 


duce a high gloss surface. 7 ; 

says that both may be used j ‘Se 
r/) tool to produce glossy Surface | hes thas 

do not require polishing or hinino 
| Gelkote L-910 is used to form by 





> SUlTace 

layer and is backed up by reinforcin. 

Salle 

glass fabric and L-900 to the 
thickness. 





| Metal-Wood Lamination 
| Provides New Material 


A new material for the metalworking 
industries, consisting of a 1/10 in. bass 
wood core, faced on both sides with 
aluminum or stainless steel to compris 
an overall thickness of Y in., is said ¢ 
allow fabricators to use less metal sin 
lighter gages can be utilized. 

The material, Forming Grade Arn 
ply, produced by U. S. Plywood ¢ 
55 W. 44 St., New York, makes use 
the plywood or core material to supp For 
the column strength and stiffness to th chel 
thin metal skin. The company says that 


| it can be processed with standard met es 
working equipment, and has good for 
in ing, bending, cutting, and punching 
properties. 
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LEBANON 
VY 





| os et 
Ly TANKS—those rumbling, roaring monarchs of our Ground | : tales 

Forces—vital points are protected with armor castings made by Two Welding Materials: Hard 
Lebanon Steel Foundry. For the Detroit Arsenal alone. Lebanon | Overlay and Root Protection Flux 


has produced over 60,000 armor castings—principally ventilating 
grille louvre doors and corner hull brackets for the M46, M47 and 172 St., Flushing, N. Y., is now market 
the current M48 medium (General Patton) tanks. | ing a hard overlay which can be applied 

As early as 1935, Lebanon Steel Foundry cooperated with Army with almost “skin thickness”: a a 4 
Ordnance in the development of cast armor. In 1952 Lebanon stainless steel flux designed to protect the 


Eutectic Welding Alloys Corp., 10-4 


received a citation for designing and casting top-quality louvre root of an inert gas joint. | 
doors for the medium tank. The engineering and production skills Eutec-Instant-Overlay (KR 6900), avail- 
of Lebanon craftsmen have ably contributed to practically every able in both powder and paste form, can 
tank development and production program since cast armor be painted on the metal surface, and afte 


melting by torch or carbon arc, bonds to 
the metal to form an overlay up to 6) 
Rockwell C hardness, the company says 
Successive applications can be used to 
create a thicker. film for increased weat 
resistance. It is said to have many 4p- 


became a reality. 

See—STEEL WITH A THOUSAND QUALITIES—37 min., 16 mm, semi- 
technical, full-color, sound film on the making of steel castings. For 
information write: Dept. D, Lebanon Steel Foundry. 








7 
plications in the field of maintenance and 
preventive maintenance, such as elevator 

— ° “ i A ie re) fd Ca c Nn steps, ramps, fork trucks and similar farm 
and industrial applications. 
CARBON, SPECIAL ALLOY , Eutector Flux 569-I is designed tg / 
as a back-up flux for stainless steels an 4 
AND STAINLESS STEEL nickel, monel, Inconel and other alloys b. 


When applied to the underside of butt 
and corner joints, penetration is said to 
be simplified by the flux action in con 
trolling the molten weld metal, assuring 





For more information, turn to Reader Service Card, Circle No. 309 
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a circular strip ’2" wide by %” thic y in 
HOW TO SLOT acircul ip %” wide by %” thick by 19” i 


diameter? Formica solved the problem by postforming this ingenious ring 






for Curtiss-Wright Corp., Propeller Div. 











L hining 
© Surface 
nforcing 
required 
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°S With MINIATURIZATION is but one advantage of Formica 
omprisé . : ; P : ; . 
sr ; printed circuits. Engineering developed better adhesives, postforming, 
Said t 
il sinc molding and fabricating of complete circuit parts. 
Arm =" Pe 
C N 
u / é 
Suppl For complete information on Formica laminated plastic sheets, tubes and rods, and special molded, postformed and fabricated parts . . . for electrical, 
to the chemical and mechanical applications . . . write for Formica general catalog. THE FORMICA CO., 4678 Spring Grove Ave., Cincinnati 32, Ohio, U. S. A. 
ys that 
metal —— — 
for ] ; 1 
inching "ae 





INDIANA 
GLASS COMPANY 


...is expanding! 


























i 
Flux 


10-4 


Indiana Glass Com- 
pany, with its new 



















li Subsidiary The Sneath 
nd Glass Company, can 
- now handle many of 
avail- your commitments. 
1, Can 
after If you use, or contem- 
ds to plate using Glass, in- 
— cluding Borosilicate, or 
dt Heat Resisting Glass, 
pear by either hand or ma- 
ood chine methods, let In- 
vatot diana work with you. 
9 Write for technical 
etve help, indicating, if pos- 
b sible, the application 
butt you have in mind. 
1 to 
o INDIANA GLASS COMPANY « Dunkirk, Indiana ee 
ring Sneath Glass Company, A Subsidiary sa ar es g 
ee Ee i 
DS 
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EXPANDED. 
METAL 


Experienced housewives prefer 

il 2 eat 8 jj = Troning Boards with Penmetal Ex- 
: r 0 nd Tl 0 n i ng panded Metal tops. They're stronger 
—lighter—non-warping for smoother 

ironing — “air-conditioned” to mini- 

FOR IRONING mize pad scorching and accidental fire. 


BOARDS Dealers prefer them because they 
sell on sight—and for less. 


Manufacturers prefer Penmetal Ex- 
panded Metal Mesh for countless ap- 
plications. It’s easily formed, shaped 
and welded... weighs less than solid 


New Materials 
and Equipmen 











sheets. Costs less, too. 


Knee Room 
Adjustable All- 
Steel Ironing 
Table. Mfg. by: 
The J.R. Clark 
Co., Spring 
Park, Minn. 


T; 
metal Is the ‘material of economy — for protecting, f 
reening, io : a urd strong: cagernuction 


ded 


sheet 
then swretched 19 ‘as much as 


‘ SORROSION- RESISTANT MET AVAILABLE, ‘as well 
ron sont: laren, or small mesh, light or heavy § gau 
without rivets or welds. 


For more information, 
write for Free Bulletin EM-43 


PENN METAL COMPANY, INC. 


GENERAL SALES OFFICES ° 205 East 42nd Street, New York 17, N. Y. 


BOSTON, PHILADELPHIA, WASHINGTON, PARKERSBURG, W. VA., 
DETROIT, CHICAGO, DALLAS, LOS ANGELES, SAN FRANCISCO, SEATTLE 


For more information, turn to Reader Service Card, Circle No. 331 











underbead protection. The f 

to be easily removed, making 

larly advantageous for use aircraf 
exhaust systems, for welding seams ; 
high finish stainless steel equipment, ap, 
for a variety of similar inert gas weldinp 
applications. 


Bearing Alloy for Overlay Work 


A bearing alloy which is said to syp 
plant the wear properties of phos-brony 
and bearing bronzes has been m arketed by 
Eutectic Welding Alloys Corp., 40-49 
172 St., Flushing, N. Y. The manufac. 
turer states that the structure of the 
deposit obtained with the rod, after heat 
treatment, shows wear resistance greater 
than that of conventional bronze weldins 
rods or electrodes. 

“Frix’” is said to be a soft mass with 
embedded crystals of a wear-resistant cop 
per alloy which combines both impact 
resistance and hardness. The deposits 
also possess elasticity and lubricating prop 
erties provided by the lower melting 
alloys included in the formulation. 

Instead of the present method of using 
inserts machined out of phos-bronze stock 
machined separately, then attached, ‘Frix 
is said to permit the use of a film-like 
deposit which can be heated for maximun 
properties resulting in integrated bearing: 
The manufacturer predicts its use it 
machines, pumps, railroad equipment, rol 
ing mills, and similar operations wher 
bronze bearing problems exist. 


Hardfacing Electrode for 
Build-up and Repair 


The use of 1% molybdenum rather 
than 3.5 to 4.9% nickel is said to pre- 
serve the toughness as well as raise the 
yield strength of deposits made with the 
new V-Mang rod develeped by American 
Manganese Steel Div., Chicago Heights, 
Ill. 

Austenitic manganese steel is ductile 
and tough at red-heat temperature, but 
when it cools slowly, as the deposit cools 
from a welding temperature, it becomes 
hard and brittle unless a “preservative 
is added. Until recently, nickel was 
thought to be the best metal for this 
purpose, since it maintained the tough- 
ness of the deposit; however, the nickel 
could not raise the yield strength which 
is an important factor in impact resis 
tance. 

The Amsco V-Mang is a drawn, heat 
treated austenitic 14% manganese steel 
electrode containing approximately 1% 
molybdenum. Either bare or coated, it is 


MATERIALS & METHODS 
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SELECTION? 
STRENGTH? 
HARDNESS? 
TOUGHNESS? 
MACHINABILITY ? 
HEAT TREATMENT? 
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using Check your problem ... or problems. Then call in Republic’s 
stock 3-Dimension Metallurgical Service. 
Frix 
m-like The man you meet will be the Republic Field Metallurgist. He 
‘imun comes to your plant, studies your product, examines your pro- 
rings duction methods. His report goes back to the Republic Mill 
. and Laboratory Metallurgists. 
wher These three specialists then work together to diagnose the 
trouble. From their wide knowledge of alloy steels, how they 
respond to forging, to heat treatment, to any work or process, 
they make recommendations. Not general ones, but those suit- 
able for your plant and your particular problems, based on 
efficiency. And they stay within, or below, your cost limits. 
The results? Higher quality, greater output, economy. 
ather Scores of Republic customers already have attained these benefits 
pre- by taking advantage of this service. Ask your Republic sales- 
> the man to call in his 3-Dimension Metallurgical Service. It’s yours 
sae = for the asking. 
rican 
' 
ghts, Rly REPUBLIC STEEL CORPORATION 
tile Alloy Steel Division * Massillon, Ohio 
but GENERAL OFFICES e CLEVELAND 1, OHIO 
. Export Department: Chrysler Building, New York 17, N.Y. 
‘ols 
mes 
ive” +».combines the exten- 
;, sive experience and co- 
was ordinated abilities of 
this ang pe Field, Mill 
and Laboratory Metal- 
igh- lurgists with the knowl- 
ckel edge and skills of your 
7 own engineers. It has 
hich helped guide users of 
asis- Alloy Steels in count- 


al a WG Reh Aye Oe 


rect steel and its most 
DO THE SAME FOR YOU, 









is Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
For more information, turn to Reader Service Card, Circle No. 319 
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METAL 
QUALIT! 


A Reference Book on Forgings , <f 
“ . 


ee ea 





























Engineering, production and economic 
advantages obtainable with closed 
die forgings are presented in this 
Reference Book on Forgings. Write 
for a copy. 





combining strength with unmatched toughness, are 
indispensable to the operation of all types of aircraft 


... especially those types that are used for the defense of our country. 
A product fortified with the metal quality found in forgings out- 
performs other products. Forgings are used for the toughest work 
loads. Check all the parts, particularly those which are subject to 
greatest stress, that make up your product. Check these parts with 
the aid of Problem Parts Attack Charts which are available upon 
request. These charts reveal the unrivaled economic 
and mechanical advantages of closed die forgings 
and relate them to specific engineering and produc- 
tion problems. Then consult a Forging Engineer 
about the correct combination of mechanical 
properties which closed die forgings can provide 
for your product. 





Please send 64-page booklet entitled ‘Metal 
Quality—How Hot Working Improves Proper- 
ties of Metal’’, 1953 Edition. 


o) fe) me) acl iy Ic 


ae Sea ae ee 
iY Lelea ry Varel, SR a er 
605 HANNA BLDG. « CLEVELAND 15, OHIO Company 
Address ........ 


For more information, turn to Reader Service Card, Circle No. 455 



















New Materials 
and Equipmey 




























said to produce a work har 
tenitic deposit superior to 
nese type electrodes. The 
that yield strength, crack re 
weldability have been improv: 
analysis. 

V-Mang should be peened a 
The base metal should not be overhe. 
as continued heating at moderate tem 
tends to 
manganese steel casings. For 
arc welding should always be used 
austenitic manganese steel. Weld dep 


tures cause embritt 


oi 


have great toughness and ductility, a, 
the surface will work-harden to 450.5: 
Brinell. 

The new rod is recommended for repail 
and build-up work on manganese ste 
castings where severe impact is the pri 
mary cause of wear. Some typical appli 
tions would be dipper teeth, bucket front 
keepers, rolls, 


crusher coupling boxe 


spindles, coal crusher segments, buck 
lips, etc. 

The rod is supplied in 18 in. lengt 
in diameters of 5/32, 3/16. and - 


bare or coated. It is also availabl 


automatic welding. 











Small Heat Treat Furnace 
Allows Batch Treatment of Parts 


A small, recirculating air, draw furnact 
said to have performance characteristics ©! 
large convection type furnaces has been 
marketed by Coole) Electric Mfg. Cor 
38 S. Shelby St., Indianapolis, Indians 
Models ACH and ACH-2, with champ 
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Now 4 D-H Special Alloys Cover 
Most Glass-to-Metal Sealing Needs 


From a single source, the Driver-Harris Company, you can now obtain metal 


alloys to meet your glass-to-metal sealing needs for both hard and soft glass. 


NEW ALLOY THERLO* This cobalt, nickel iron alloy, 
possesses ideal properties for sealing hard or thermal 
shock resistant glass. It matches such commercial hard 
glasses as Corning 7052 and 7040 in expansivity from 
80°C to the annealing point, It produces a permanent 
vacuum-tight seal with simple oxidation procedure and 
resists attack by mercury. Readily machined and fab- 
ricated, it can be welded, soldered or brazed. 


DRIVER-HARRIS 142 ALLOY contains 42% nickel. This 


is the standard alloy for sealing into sealed beam auto 
lamps using Corning 776 glass. Used with a borated 
copper coating, it is the accepted seal for incandescent 
lamps and radio tubes and matches 8160 glass. 





roducers of Nichrome* 


Driver-Harris Company 
HARRISON, NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


DRIVER-HARRIS 52 ALLOY contains 50% nickel. It pro- 


vides a slightly higher coefficient of expansion than the 
D-H 142 alloy and seals successfully with 0120 glass. 


DRIVER-HARRIS 146 ALLOY contains 46% nickel. It 


offers special expansion properties, which permit seals 
with ceramic coated materials as shown above. 


Manufactured to the same high standards that have 
made Driver-Harris the leader in special purpose al- 
loys for more than 40 years, these alloys are available 
as rod, wire, strip, sheet foil—and in special shapes. 
They enable you to meet your specific sealing needs 
from a single source — so why not consult us today. 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


ERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 


For more information, turn to Reader Service Card, Circle No. 432 


NOVEMBER, 1953 








Partial Assemblies Courtesy of Hermetic Seal Products Co. 
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Vacuum Coating 1s a tast, inexpensive way to 
give plastics or metal parts an eye-stopping, 
bright metallic finish. 


Vacuum Coat them in glittering silver, copper, alumi- 
num, gold or other metals — the materials cost is negligi- 
ble. Takes only a matter of minutes... costs only a fraction 
of other methods. 


Simple to operate—just load a tray... pusha button... 
and unload. All from one position. 

Four standard NRC Vacuum Coater 
models allow you to pick the one that 
fits your production — from small lots 
to mass production. 


Hundreds are using it. Send for 
bulletin, today. 





~ 
PROCESS DEVELOPMENT 


INDUSTRIAL RESEARCH 





PHYSICS. DEHYDRATION 
DISTILLATION, VACUUM COATING 


CHEMISTRY, METALLURGY 
HIGH VACUUM ENGINEERING 


Vacuum Coaters 


National Research Corporation 
EQUIPMENT DIVISION 
Seventy Memorial Drive, Cambridge, Massachusetts 





For more information, turn to Reader Service Card, Circle No. 413 
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sizes of 8 by 6 by 14 in. and | 


18 in. respectively, are said to b 
larly well suited for the batch 
of aluminum rivets, tempering 
and other operations requiring 
low temperature control. 

Below the perforated hearth a fan j 
located which directs the furnace atmos 
phere outward to baffled side tions 
upward behind these baffles, past the ele. 
ments, over the top and into the chamber 


The air is thus forced through the work 
and returned to the fan. This convection 
provides uniform absorption of heat } 
the charge. Baffle walls prevent direc 
radiation from the elements to the work 
surface, avoiding overheating and uneven 
temperatures. 





Alloy Containing Fluxes for 
Automatic Hardsurfacing 


A new technique for automatic hard- 
surfacing in which the alloy content of 
the deposited metal is supplied by an 
agglomerated granular flux rather than 
by the electrode has been developed by 
the Lincoln Electric Co., Cleveland, Ohio. 

With this new method, it is possible to 
apply automatic hardsurfacing with con- 
ventional mild steel electrodes by sub- 
stituting the new hardsurfacing flux {or 
the mild steel flux normally used. Aay 
standard automatic welding head may be 
used, and the manufacturer states that 
all the advantages of hidden arc welding 
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INDICATES* RECORDS 
AND CONTROLS 


Automatically 


i PATENTS PENDING 
AS FEATURED AT METAL SHOW 


Exhibited for the first time at the October National Metal Exposition. 


og ememaue FOR COMPLETE INFORMATION, write today for free Bulletin No. 21-C. 


285en 


HEAT TREATING UNITS 


For more information, turn to Reader Service Card, Circle No. 403 
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Small 


HIGH ALLOY 
CASTINGS 








are retained Hardsurtacing 
can be matched to service requ 
liluting the flux is necessat 
steel flux The company ha 


r 





two hardsurfacing fluxes: Flux H-54 
H-550. 

Flux H-545 is designed 
vide a smooth layer with good abrasiop Y 
resistance and high impact strengt! 





is used for deposits to be forged fe 
Carburizing Fixture for Ball as plow share blanks; for metal to met, 4 
Bearings 144” diameter— wear, such as tractor rollers or crap = 
Analysis 35% Ni—15% Cr wheels; or for smooth deposits withoy bi 
porosity and underbead cracking, such B 
steel mill roughing rolls which n . 
i require machining. The weld metal j; a 
; an alloy of carbon, manganese, silicon qi 
| HIGH ALLOY chromium, molybdenum and _ vanadium 
The resulting deposit is magnetic at roon 
CASTINGS temperature and with recommended pro. 
| cedures has a consistant hardness of 53-57 
e Rockwell C. : 
Flux H-550 is designed to provide ey = ( 
tremely abrasion resistant deposits wit a 4 
good impact strength, for applications 3 
such as crusher rolls, crusher liners a 
scraper blades, etc. The weld metal is ee 
an alloy of carbon, manganese, silicon a 








chromium, and molybdenum. The deposit 
is magnetic, semi-austenitic at room ten 
perature and with recommended proced / 
ures a broad range of 36-62 Rockwell ( 
can be developed. 

Both of the new hardsurfacing fluxes 
can be used with a medium to high car 
bon electrode as well as with a mild 


steel electrode. 












Muffle for Continuous Strip Annealing 
12’ 6” long — Analysis 38% Ni—18% Cr. 
















LARGE or small DURALOY, can do it! These are 
just typical examples of the work moving through our 
foundry. Some of these castings are designed for heat 
resistance, some for corrosion resistance, some for 
abrasion resistance; all are cast by experienced 
foundrymen. All are carefully tested in our 

up-to-date laboratory. 




















If you have a high alloy casting problem... LARGE or 
small, we can help you. For more information, send 


for Bulletin No. 3150-G. 
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THE U UN AL U I COMPANY Nylon Insert Locks 


TEFLON 
INSERT 





Screws and Bolts 


A nylon insert which conforms to the 
curvature of the screw or bolt threads 
| provides a positive locking action on the 








For more information, Circle No. 436 > 
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Yes, it’s many furnaces in one! It’s designed 
not only for carbonitriding . . but also for 
hardening, carburizing and carbon restora- 
tion. It’s self contained . . it’s easy to maintain! 


10 reasons why Lindberg Carbonitriding 


| ae 


WW 


Ai 


6. 


~~ 


0.’ 


Furnaces are better: 


Heating is by new type, gas-fired, vertical 
radiant tubes. They weigh only 29 pounds 
each . . can be changed in two minutes. 
Just lift out the old one, and lower the 
new one in its place. 

Vertical radiant tubes last longer . . often 
two or three times as long. 

O]ionesmel ae Mmelliliclmummiemee lth ao c 
cavation or piping necessary. Distortion 
is minimized because quenching takes 
place within furnace structure, and 
heated work isnever exposed to outside air. 
Quench tank has fin type oil cooler . 
maintains oil at proper temperature for 
quenching. 

Specially designed purge chamber purges 
work loads before they enter heating 
chamber. 

Special check-light system tells you where 
charge is at any given time. 

Control of heating and quenching cycle 
is automatic. Uniform case depth is as- 
sured because each charge remains at 
heat same length of time. 

Depending on your production require- 
ments, Lindberg Carbonitriding Furnaces 
are made for automatic, semi-automatic, 
or manual charging. 

You're not experimenting with Lindberg 
Carbonitriding Furnaces. They've been 
tested . . under three years of rough oper- 
iting conditions 


Ihe famous Lindberg “Hyen” generators 
which supply atmosphere for Lindber 
Carbonitriding Furnaces are instantly 


adjustable for many different types of 


" 
» Trey r : 
imospneres 


aS 
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Holtite-Nylock one-piece 
bolts. Developed by the Contin 
Co., New Bedford, Mass., the s 
bolts are said to lock smoothly 
re-use again and again. 
Other advantages claimed by t 
facturer are: 


. The positive locking 
safety wire, lock washers. 
nuts, etc. 

2. Locks when seated or unseated 

3. Acts as a seal for gases or liquid 

4. Does not harm mating thread part 
. The screw or bolt is in one piece 
reducing inventory, purchasing an 
receiving problems. 

.Can be used on soft metals, sud 
as aluminum and die ast 
without damaging them. 

7.Can be used at temperatures fro; 
—50 F. to 250 F. 


ing 





THE STANDARD TUBE CO. 


\ S\NNDARD 


Detroit 28, Michigan 


“~*~ 


Welded Tubing s Fabricated Parts 





Automatic Welding Machine Speeds 
Work on Large Structural Parts 


Welding engineers of the National 

©? i *A Supply Co., Torrance, Calif. have devel- 
i ; oped a versatile and relatively simple 

: automatic welding machine for welding 
large structural parts such as the frame 

of the Hufford stretch press shown above. 

The unit is a submerged-melt welding 

machine incorporating a standard head 

from an older type machine. The base 

and track assembly is adjustable to facili- 

tate alignment with the work, and acdi- 








For more information, furn to Reader Service Card, Circle No. 352 
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HIGH STRENGTH 
IN HOT OIL 














NO CREEP ON 
NARROW FLANGE 








WON'T BLISTER 


OR DELAMINATE 


DUROID 900 1S A GASKET MATERIAL 


YOU SHOULD TEST RIGHT AWAY 


DUROIDS 


Electronics ... 


VEMBER, 1 


If you put machined surfaces together, you will want 
to check the improved sealing possible with DUROID 
900. Here’s a material that gives you compressibility 
throughout its structure ... excellent recovery with 
little torque loss ... high tensile strength in hot oil. And 
DUROID 900 won’t weaken or harden under pressure 
in hot oil. It won’t blister, delaminate or develop pin- 
holes. In fact, DUROID 900 won’t do any of the things 
you don’t want a gasket to do. 

Check these facts yourself. We invite rigorous 
testing. Write now for test data and samples to Dept. 
M, Rogers Corporation, Goodyear, Connecticut. 


ELECTRICAL INSULATION PLASTICS SHOE MATERIALS 


for Gaskets, Filters, for Motors, Transformers, st “a ey 
minates idsoles, Liners 


Generators... and 


} 
~ x tar fe 
a\> wt Delf, > 
ot ‘4h 
¥ ‘Y " 
~~ — 
x =! 
Se 
SR 


ROGERS 


CORPORATION 


| 





For more information, turn to Reader Service Card, Circle No. 405 
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NOW... 
to handle 
those 


difficult 
piping 
problems 


@ Chemically inert 


—will handle all corrosive 
liquids, petroleum prod- 
ucts, gases and solvents. 


@ Life-long flexibility 
—will not damage or fa- 
tigue under severe vibra- 
tion or repeated expan- 
sion and contraction. 


6) Outstanding electro- 


chemical properties 

— eliminate electrolysis in 
the handling of chemicals, 
acids, etc. 


@} Wide temperature range 
~—P ax perfectly and other- 
wise physically unaffected 
over a wide temperature 
range. 


‘John Crane’’ Bellows offer the Chemical 
Industry a positive answer in the transmis- 
sion of ‘‘hard-to-handle”’ liquids and gases. 
Applications include vibration dampeners, 
expansion joints and connectors for mis- 
aligned couplings. 

Made from a special densely molded stock 
and so machined that there is no inherent 
stress at their free length—they expand and 
contract in either direction with equal freedom 
of motion. End flanges of French-type gasket 
construction facilitate easy assembly and as- 
sure a leak-proof seal. Stock sizes are avail- 
able in a full range of standard pipe dimen- 
sions from 1 to 8 in. 

Bellows are also available in a wide range 
of designs suitable for metering pumps, 
pressure accumulators, batching scale con- 
nectors, etc. 


Further information on Teflon parts and products, includ- 
ing bellows connectors, pump and valve packings, tubing 
and other molded forms, is available in ‘““John Crane’s”’ 
12-page illustrated catalog, The Best in Teflon. Send now 
for your free copy. Crane Packing Company, 1827 Belle 
Plaine Avenue, Chicago 13, Illinois. 


WS 


CRANE PACKING Peer. 


*DuPont Trademark for tetrafluoroethylene resi~ 


For more information, turn to Reader Service Card, Circle No. 412 
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tional track sections may be 
working on longer parts. The 
the welding head is adjustabl 
and laterally on the carriage, a: 
positions are provided by hit 
head on the end of the horizontal sy. 
porting arm. The welding speed ; 
controlled by varying the speed of 
carriage. Two 600 amp welding gene, 
tors supply current to welding wite 3/3 
to 1/4 in. dia and the flux i: 
compressed air. 


angular 
ING the 


Electric Box-Type Heat 
Treating Furnace 


A new high temperature electric heat 
treating furnace has been marketed by 
K. H. Huppert Co., 6830 S. Cottage 
Grove Ave., Chicago. Designed with 4 
skirt type cabinet, the mew KR series 1s 
available in five different sizes, from 6 
by 6 by 9 in. to 10 by 8 by 18 in 
and is furnished with transformer, con- 
tactors, switch box, and electric indicating 
temperature controller. 

Providing a temperature range of 300 
to 2000 F, the heating elements are made 
of high temperature alloy wire which is 
said to be non-scaling, non-flaking; and 
practically impervious to attack from sul- 
fur and its compounds. 


For more information, Circle No. 439 > 
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Capacity: Whether you require a few hun- 
dred or several million parts, the right size 
and type of equipment is available. Ample 
kilns available plus many special kilns, in- 
cluding controlled atmosphere kilns, provide 


firing capacity at optimum temperature. 


Y mSilag 


offers you these advantages for Low .Cost: The right equipment for every 


job means that your work is produced at the 
oe ecco ) most favorable cost. 


Variety of Materials: In AlSiMag you 
have the widest choice of materials so that 
: you can most readily match the material to 
. Ms our requirements. Latest property chart 
ANOTHER * ics ; ~ Y g property 


sent on request. 
NEW PLANT 


(the third in three years) 
AGAIN PERMITS 


QUICK 
DELIVERIES! 


Engineering Assistance: If you will 
send details of your requirements, our engi- 
neers will submit suggestions on material 
and design to assist you in finding the most 
efficient and economical solution to your 
requirement. 








S2ND YEAR OF CERAMIC LEADERSHIP r- 


AMERICAN LAVA CORPORA TION +a in 


CHATTANOOGA 5, TENNESSEE 


= 





OFFICES: METROPOLITAN AREA: 671 Broad St.,Newark,N.J., Mitchell 2-8159 © SYRACUSE.N. Y.: 330 Arlington Ave., Phone 76-5068 © CLEVELAND: 5012 Euclid Ave , Room 2007, Express 1-6685 
NEW ENGLAND 1374 Mass. Ave., Cambridge, Mass., Kirkland 7-4498 © PHILADELPHIA: 1649 WN. Broad St., Stevenson 4-2823 © ST. LOUIS: 1123 Washington Ave., Garfield 4959 
CHICAGO: 228 NN. LoSalle St., Central 6-1721 © SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dallas 9, Dixon 9918 © LOS ANGELES: 5603 N. Huntington Dr., Capital 1-9114 


Sedeided Mlle Own 


AMERICAN SMELTING AND REFINING COMPANY 
In Canada: Federated Metals Canada, Ltd., Toronto, Montreal 


Aluminum and Magnesium, Babbitts, Brasses and Bronzes, Anodes 
Die Casting Metals, Lead and Lead Products, Solders, Type Metals 


Is a Specialist in ANY ONE METAL 


really a better supplier tor YOU ? 





‘Phere is a theory that a man who specializes in mouse-traps will 
build better mouse-traps than one who makes merely wood or metal 


products. This is the narrow view of the self-conscious specialist. 


Others say, “Specialists are those who know more and more about 
less and less,” which invites the conclusion that the greatest special- 
ist of all must be he who knows everything about nothing. 


Federated believes that the hundreds of products of non-ferrous 
origin have a basic family resemblance, and that the more we know 
about all, the more we know about each. Thus lead is found with 
silver and antimony, and copper and tin are found with iron. These 
various elements and others must be separated and refined, or in 
some cases, discarded. Then, re-combined in different ways, some- 
times alone, sometimes with other non-ferrous ingredients, they 
make brass, bronze and aluminum ingot; solders and type metals; 
die casting alloys, lead products and bearing metals; anodes for 
plating and for cathodic protection. 


Federated’s competent organization of scientists and technicians, 
and its widespread field force of servicemen are unified under the 
central policy of producing quality products and making these prod- 
ucts most useful to every Federated customer from the one-man shop 
to the largest plant in the country. 


We count it an advantage to our customers that Federated’s organi- 
zation is big enough to specialize in quality control and service from 
the depths of the mine to the user’s shop. It is one of the reasons that 
Federated is known as “Headquarters for. Non-ferrous Metals.” 





120 BROADWAY, NEW YORK 5, N. Y. 














For more information, turn to Reader Service Card, Circle No. 344 
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Electrode Provides Heat for 
Metal Working Processes 


Designed, not for welding, but as 
source of instant heat where the usé 
an acetylene torch is impractical, 
ThermoTrode rod is marketed for us 
in pre-heating, annealing, heat treating 
softening, or burning off of paint. In 





stead of depositing the metal, it is oxi . | 
ized so that the core metal disintegrates | 
into a powder that can be easily brushe : 
off. 


Developed by Eutectic Welding All 
Corp., 40-40 172 St., Flushing, N. Y 
the rod can be used in an ordinary ele 
trode holder of a d.c. arc welder and t! 
heat may be applied over a wide area b 
a circular or weaving motion. Pre-heating 
of the base metal or heating after welding 
to relieve stresses can be accomplish 
by replacing the welding electrode in t 
holder with a ThermoTrode rod. It 1s 
available in either 1/8, 5/32 and 
in dia. 


Hot-Cold Test Unit 
Operates from —130 to 250 F 


A new unit for high and low tempera: 
ture testing is now available from Swb- 
Zero Products Co., Reading Rd. at Pad 
dock, Cincinnati. Available in capacities 
from 1 to 4 cu ft, the new unit will 
operate at temperatures from —130 to 
250 F. 

For low temperature operation, the 
standard Sub-Zero Heat Sponge design is 
used, while an automatically controlled, 
water-proof, explosion-proof heater is 
used for the high temperature range. 
Either manual or automatic temperature 
control can be provided. 

The test chamber of the unit is equipped 
with a fan for controlled air flow and 
uniform temperature distribution. A tem 
perature recorder is also provided with 
the unit. 
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guesswork 


in selecting 


tool steels 


Thousands of metal working 
people are using the Crucible 
Tool Steel Selector to determine 
exactly which type of steel 

they need. This handy selector 
covers 22 tool steels which fit 
98% of all tool steel 
applications. 


The selector is unique because 

it starts with the ultimate use of 

the steel. It breaks down all tool 

steel applications into six major 
classifications, under which the 
different grades of steel available for 
certain specific requirements are indicated 
in legible cutouts. Heat treatment and 
machinability data are also included 

for each grade. 


A flip of the dial will give you the answer, 
and almost just as quickly you can get the 
steel you select. For each type of steel shown 
on the selector is in stock in Crucible 
warehouses, conveniently located 
throughout the country. 


To get your Selector merely fill in the 
coupon and mail. There is no obligation 
whatsoever. 


53 years of \ Fine) steelmaking 


RUCIBLE STEEL COMPANY OF AMERICA - TOOL STEEL SALES + SYRACUSE, N. Y. 


eliminate 


the 





VV, actual size, Seiector is in 3 colors 


HERE'S AN EXAMPLE: 


Application — Deep drawing die 
for steel 


Major Class — Metal Forming — 
Cold 


Sub-Group — Special Purpose 


Tool Characteristics — Wear Re- 
sistance 


Tool Steel — Airdi 150 


A turn of the dial does it! And 


you're sure you're right 





Crucible Steel Company of America 
Dept. MM, Oliver Building 
Pittsburgh, Pa. 














Name pennies 
Company. —a 6—ClUS 
Address. City State 





first name in special purpose steels 


TOOL STEELS 
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INCH THICK 
cut with the 


MICROTOME 


which uses 


11 HITCHINER 


precision investment 


CASTINGS 





International Equipment Co., 
Boston, Mass., manufactures the 
Microtome shown and other pre- 
cision instruments. For the 
Microtome, they chose Hitchiner 
precision investment stainless 
steel castings because they could 
get extremely accurate parts with 
a minimum of machining. These 
castings also lend themselves to 
the very high, bright, smooth fin- 
ish necessary on instruments of 
this quality. 


Whatever your requirements may 
be in small castings, we will be 
happy to have you utilize our 
facilities and experience in solv- 
ing your parts problems. Quota- 
tions furnished promptly on re- 
ceipt of your prints. 


Hitchiner castings finished to 
print are available through 
an associate company. 


HITCHINER Manufacturing Company, Inc. 
MILFORD 3, NEW HAMPSHIRE 


Representatives in principal cities. 
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Corrosion Resistant Paint 
for Outdoor Applications 


A new paint, called Super-Melagly, 
has been developed for outdoor pplic: 
tions by General Electric’s Transform, 
Div., Schenectady, N. Y. Now being ap. 
plied to all G-E transformers, regulatoys 
and capacitors, the new paint is said ¢ 
have improved resistance to salt spray 
humidity, and chemical fumes. 

Tests of the paint show that Super. 
Melaglyp withstands salt spray exposure 
for 1400 hr—twice as long as the Mela. 
glyp previously used. It shows a 25% 
improvement in weather durability, a 359%, 
improvement in chemical resistance, a 
50% improvement in resistance to humid. 
ity, and a 20% improvement in colo: 
retention. 


Pressure-Sensitive Tape Will 
Stand Oven Heat 


A pressure-sensitive masking tape for 
the metal finishing industry, designed t 
withstand oven temperatures of 325 F 
has been developed by Minnesota Mini 
and Mfg. Co., 900 Fauquier St., St. Paul 
The “Scotch” brand, high temperatu: 
masking tape No. 214 is particularly de 
signed for use on such treated metals a 
anodized aluminum, pickeled steel an 
dichromated magnesium, and according 
to the manufacturer is capable of 
standing longer bake cycles than prev! 
ously possible. 

The tape will remove cleanly from the 
metal surfaces, leaving no adhesive de- 
posit. It is available in 1/4 to 36 in. 
widths in 60 yd rolls. 


All-Purpose Automatic Welding 
Machine 


Leader Welding and Mfg. Co., 2418 
Sixth St., Berkeley, Calif., has marketed 
the Leader Model 700 which has a heavy 
duty head, with a 1200 amp d.c. current 
source. It can also be used individually 
as three 400-amp manual welders. 

The machine has an operator's control 
located on the horizontal cross-bar, 45 
well as the main control panel. The peu- 
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sure @ Rolock “Serpentine” Trays carry 
ela. Condenser Units on powered rollers 
25%, thru furnace, for brazing at 2050°F. 
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BRAZING TRAY life increased 140% 
...» Maintenance decreased 100% 


...at FEDDERS-QUIGAN CORP. 


Rolock “Serpentine” furnace trays, built for this specific use, were furnished in two sizes...24” x30” 
(weight 22 Ibs.) and 24” x 36” (26 lbs.). The maximum load carried by the larger tray is 80 lbs.... 
n6 in brazing, an exceptionally good ratio of load to weight. Some trays are of type 330 stainless, 
others are of Incoloy. 
Trays formerly used had a maximum life of 2500 trips thru the furnace. Rolock trays give a 
re minimum of 6000 trips...then are rebuilt for additional service. 

: Former trays required maintenance by one full-time skilled worker and a part-time helper; 
“Serpentine” have required absolutely no maintenance. Moreover, other trays frequently jammed in 
the furnace, causing costly down-time of the whole line. “Serpentine,” no jamming, no down-time. 

The answer, of course, is in the fully articulated “Serpentine” construction which resists warp- 

: ing to the highest degree. If this is one of your problems, write Rolock for practical solutions. 





| Send for Catalogs B-8 (Heat Treating) or B-9 (Corrosion Resistant) | 





Offices in: PHILADELPHIA, CLEVELAND, DETROIT, HOUSTON, CHICAGO, ST. LOUIS, LOS ANGELES, MINNEAPOLIS, PITTSBURGH 


ROLOCK INC. + 1282 KINGS HIGHWAY, FAIRFIELD, CONN. 
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Easier Operation, Lower Cost 
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SUDStantially reduces finished cost! 





Functioning as an important part of a mowing machine 
cutter mechanism, this Inner Shoe is responsible for hold- 
ing all correlated parts in alignment. Accuracy must be 
‘maintained throughout the roughest service . . . and initial 
accuracy is a ““must”’ in reducing assembly cost! 


Unitcast ‘‘foundry engineering”’ successfully solved the 
basic problems. By holding a tolerance unusual in cast 
steel, the necessity of machining fit surfaces was elimi- 
nated and the result . . . less finished cost! Practical design 
and experienced foundry procedure met all other require- 
ments for durability. To date, the accumulated production 
figure is well over 200,000 units . . . with less than .002% 
rejection! Another example of Unitcast’s ability to pro- 
.duce quality steel castings! 


Why overlook the cost-cutting possibility in your 
product? A slight revision in design or specification might 
be beneficial. Call in Unitcast today. No obligation, of 
course! 


UNITCAST CORPORATION - Toledo 9, Ohio 


In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 




















STEEL 
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estal is motorized and has a 9% 
It rotates through 360 deg and 


in locking and limit switch co 
The 132-in. cross-arm has 
actuated, variable speed reversi 


motor (20-1 ratio) for carriage tray 
and limit controls are built in 

The company claims that other feat 
include manual and automatic bead 
ping control; rapid traverse control: f; 
wheeling clutch; lead adjustment 
angling device for the bead; dual 500.\h 
capacity flux bins which are mounted o, 
casters; the standard P3000 Leader posi 
tioner; a standard vacuum flux recoven 
system; and dual, adjustable, spring 
braked reel holders capable of holding 
250 Ib of wire. 

All wiring is furnished and executed 
to facilitate 3-phase, 220/440 v, 225/115 
amp connection at point of installation. 


Microscope-Reader Aids in Meta 
Hardness Measurements 


A new Brinell microscope-reader for 
the measurement of the diameters 
indentations made by the ball indento: 
of all Brinell type hardness testing ma 
chines is being produced by the Paci/ 
Transducer Corp., 11921 W. Pico Blva 
Los Angeles. As well as aiding in the 
determination of the hardness of a metal, 
the instrument is said to be useful in 
checking the accuracy of hardness testing 
machines, 

The Brinell microscope features 
reticle in a flat-field optical system anc 
a self-enclosed beam of light. It provides 
a clear image of the indentation with the 
sharp image of the reticle superimposed 
The scale is calibrated in millimeters and 
tenths of millimeters. The total length ot 
the scale is 7 mm, and the field of the 
microscope is 7.5 mm dia. Illumination 
for the indentation field is supplied by 4 
pre-focused battery-type illuminator. The 
instrument has a magnification of 20 dia, 
which makes it suitable for shop or labor- 
atory uses wherever medium magnification 
is required. 


For more information, Circle No. 374 > 
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tion. 
All you need do is take a close look at the threads on a 
Bethlehem Bolt, and you ll see why these bolts are so good 
to use. Bethlehem Bolts have threads which are clean and 
smooth-fitting. They're the kind you can count on for 
quick, accurate assembly. 

And good threads are not the only advantage of Bethle- 

fetal hem Bolts. They have straight shanks, and smooth-sided 
heads which are easy for the wrench to grip. What's more, 

ay Bethlehem Bolts come in a wide size range, covering 

$ of virtually every requirement. 

nto 

me If you use bolts in your business—no matter what the 

std type, size of quantity—we're at your service. 

» th 

netal, BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 

il in 4 

sting re On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 

, Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 

and z 

vides 

} the 
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the 
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COMPARE these Scarting Rings used 





in the tip of a Gas Torch... 





KENTANIUM Ring 


after 


1,960 HOURS 


SUPER-ALLOY Ring 


after 


162 HOURS 


There’s no sign of wear on the Kentanium ring and it’s still on the job 

. after 1,960 hours (80 days) of service! Compare this performance 
with that of the super-alloy ring that had broken down from thermal 
shock, abrasion, and oxidation after only 162 hours . . . a better than 
TEN to ONE record in favor of Kentanium. This is a typical example 
of how industry is effectively using heat-resistant Kentanium. 


Whats lourlUOU Cesin Problem? 


If you need a material having long service life at elevated temperatures, 


investigate Kentanium . 


is a titanium carbide base composition. 

Kentanium resists thermal and physical shock, withstands abrasion and 
oxidation, and retains great strength at 1800°F and above. It weighs only 
24 as much as steel; is up to 93 RA in hardness. 

Many grades of Kentanium are available to meet combinations of 
specific conditions. A wide variety of simple or complex shapes can be 
produced, to meet your specifications. Ask our engineers to recommend 
how you can best apply this remarkable, new heat-resistant material. 






KENTA 


STANT, HIGH 
CEMENTED Tit 


HEAT-RES! 


— 


STRENGTH, 


m PRINCIPA 


ANIUM CARB 


. an exclusive development by Kennametal. It 


METAL Pre. Latrobe, Pa. 
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LIGHTWEIGHT 
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News of Engineers 


Carboloy Dept General 


iS announced tne tollo 
ments: Eus I. Lena 
Eastern Michigan Steel I 

nd nti unit 

agnet materials at the Ed 
plant; Roy C. Nichol f¢ 
Diesel Equipment Div., Gen M 


as an engineer in the above 
Edmore plant; Gordon H. Gil 
superintendent of heat treating at k; 
Forge Ordnance Co., as a he 
engineer for coal mining to 
carbide process and development 
and Barnard E. Speranza, a metallure 
engineer with General Electrical ( 
chemical and metallurgical training , 
gram, as an engineer in the carbide 
terials development section. 

General Electric Co. has announced ; 
following appointments: Arthur F, | 
to serve as vice president of manuf 


ing and as general manager of 


panys Manufacturing Services D 
succeeding Nicholas M. DuChé 


will serve as vice president on speci 


signments for the president; Dr. 1 


Radar as general manager of 
panys new Specialty Control D 
Schenectady; K. N. Bush as manag 
manufacturing, H. L. Palmer as manag 


of engineering, and J. P. Rutherford 
manager of marketing, all in the 
department; H. Arthur Howe, manag 
of the laminated plastics plant in Pit 
field, as manufacturing manages 
Laminated and Insulating Products D 

Robert B. Duthie has been named 
eral manager of the Modern Pi 
ing Co., a subsidiary of Viki 
Conditioning Co. 

James H. Moore, formerly direct 
metallurgical research for National 
search Corp., has been appointed get 
manager of Vacuum Metals ( 
wholly-owned subsidiary of Nationa 
search Corp 

Samuel N. Comly, vice president 
treasurer of Russell, Burdsall & W 
Bolt and Nut Co., has been granted 
leave to serve as assistant administrat 
of the National Production Authority 
U. S. Dept. of Commerce. 

Dr. Joseph Varimoi has joined t 
Edison Laboratory chemical _ reseat 
group. Dr. Varimbi’s major project ¥ 
be research in the battery field. 

Appointment of Clark Langworth) 
chief engineer for industrial hydraul 
products, Parker Appliance Co., has be 
announced. 

S. M. Jenks has been named to ! 
newly-created post of assistant execull 
vice president—operations, United State 
Steel Corp. At the same time it was “ 
nounced that John M. Elliott has bee 
appointed vice president, operations~ 
steel, succeeding Mr. Jenks, and EF. H 
Gott has been made general manag 
operations—steel, succeeding Mr. Elliot 

Julius J. Harwood, deputy heac of © 


< For more information, Circle No. 454 
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TWO MILLION WITHOUT A FAILURE! 
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arts: small connecting rods 
— 



























































nN (tt Nav R 
D , alloy: “600” series metal, a high 
{ gy Branch. Mr. Harw strength bearing bronze that contains 
QO. T. Marzke who has re ‘ : 
Naval Research Laborator no tin 
¢ ass iurector. 
ron, formerly chief engineer quantity to date: over 2,000,000 


ned assistant works managet 
f the tube mills and engineer- 


‘ ' number of failures: none 
Newell Hamilton, formerly su 


erintendent of the steel mill, has been | 
ppointed manager of steel operations in | forged by: Mueller Brass Co. 
e Tubular Products Div., The Babcock | 
& Wilcox Co. | advantages: no bearing insert is 


Thomas ]. Pashos and David B. Web- 


rejoined Monsanto Chemical necessary on either the wrist pin or 


Co.'s atomic electric project which is crankshaft end because each rod acts 
sponsored jointly by Union Electric Co. N . 
f Missouri. At the same time it was as its own bearing. Dense homogen- 


announced that Dr. Leon Cooper, form- 
erly with the Oak Ridge National Labora- 
Or: TE oties, has also become a member of the | tolerances and high mechanical 


eous grain structure, close dimensional 





properties often permit redesigning 


Marvin A. Joy, manager of sales ser- 
Chase Brass and Coppe r, has been | for weight savings as high as 15% to 
| director of the Copper Div.. Orn “a »” . 
| tu Mey Soe 25%. “600” alloys have low coefficient 
National Production Authority, U. § ; 


Dept. of Commerce. Mr. Joy succeeds of friction, high resistance to corrosion 


! ph F. Miller, who has been with 
lag metin ote D4 ti ' 
NPA since 1950. | and tensile strength 24% times greater 
Joseph H. Pargeter has been named | than cast phosphor bronzes. 
ine ead of the steel forge operation of 
Ditt Willy Motors. | 
, | uses: compressors, outboard motors, 
Allan V. DeMarco has been named | 
general manager of Hills-McCanna Co.'s | small high speed gasoline engines. 
Foundry Dis : ™ 
1 hot hie ies beled Best results are obtained if they 
} LmpPOl as Deen named fo : 
West Coast plastics technical operate against hardened, ground and 
rvice group of the Naugatuck Chemical | ‘ 
Div., U. 8. Rubber Co. polished shafts. 


Metal Hydrides, Inc. has announced the 
following appointments: Robert C. Wad. 
stant director of the Chemical Re- 
Laboratory, and Robert D. Gray as 

tory superintendent. 
5. W. Antoville has been elected presi- 


i Rete . ” . 
iE | nt of United States Plywood Corp. In . 600 SERIES ROD 1S produced 
ad “ua . POs he succeeds, Lawrence Ottinger in standard 12-ft. mill lengths and a wide 
a“ who remains as chairman of the board 


i hist . ange of si ¢ special shapes. This rod 
and chief executive officer. range of sizes and special pe 











Donat OF Mistich tet tun eomed has a fine, uniform grain structure and 

technical manager of New Products De- the mechanical properties are rigidly con- 
% velopme nt Dept., The B. F. Goodrich Co. trolled in the cold drawing process. Scrap 
W Par einy 6 has been named director loss is greatly reduced in machining op- 

Scientific Co.'s Development ; 

Ldbecntaiian: erations because of the complete absence 
uli Clair §. Reed has been elected vice of defects. For complete information, 
bet President, director and a member of the write us today. 

xecutive committee of the United Metal 
th Craft Co., a subsidiary of Gar Wood In- 
stive dustries, Inc. "e 
tates William H. Yeckley has been ap- 
an Pointed general manager of steel opera- 
hee tons for The Youngstown Sheet and | 
7? Tube Co., and Walter ]. Prochak has | 
—H been named assistant superintendent of | MUELLER BRASS co 
age the Cold Drawn Bar Dept. at the com- | e 
ott pany’s Brier Hill works. | 


Seward H. French, Jy, has been elected | PORT HURON 16, MICHIGAN 
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DON’T GUESS AT DEW POINTS 


MEASURE THEM ACCURATELY 
with the 


ALNOR DEWPOINTER 











Ci a. Me AB se RN I. Be 


Here’s the modern way to quickly and accurately read the dew point in 
controlled atmospheres—the Alnor Dewpointer. Its simple, direct operation 
assures laboratory accuracy by non-technical personnel . . . in the field, 
plant, or wherever precision checking is necessary for quality results. 


The Dewpointer is the only instrument of its kind that is self contained 
- .. it is readily portable and requires no external coolant or auxiliary 
apparatus. Operates on either A.C. or enclosed battery power. Over 600 
large industrial concerns rely on Dewpointer precision and many find the 
instrument pays for itself in savings on CO2 alone. 


Guesswork Eliminated 


The Dewpointer eliminates all guesswork —as when 
trying to read indications on a polished surface in 
other less accurate instruments. You actually see 
the dew or fog suspended in the enclosed 
chamber — under conditions that can be con- 
trolled and reproduced accurately. You'll want 
to know more about this unique instrument 
that brings portable laboratory precision to 
your dew point determinations, so send today 
for your copy of the Dewpointer Bulletin. Illinois 
Testing Laboratories, Inc., Rm. 522 420 N. La Salle 
Street, Chicago 10, Ill. 








| ge Sh oe Aiki Shay Si Se RS os 
PRECISION INSTRUME 
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News of Engineers 


a vice president of Crucible Steel ¢, 
America 

Bohn Aluminum & Brass (¢ 
nounced the following appoint : Gan 
Pitts, formerly plant manager of Mpany 
plants 5 and 8 has been appointed diyj. 
sion manager of the Brass and Bronze 
Div., and David Walters has been named 
chief industrial engineer. 

W. Monroe Wells, a veteran of 345 


years in the aluminum industry, has beep 
named assistant vice president in charge 
of operations, Reynolds Metals Co. 

The following appointments have been 
announced by Armour Research Founda. 
tion, Illinois Institute of Technology: Dy, 
Kurt Peter Anderko has been made ful] 
research metallurgist; Dr. Frank Lerman. 
formerly acting supervisor of chemical 
engineering in the department of chem. 
istry and chemical engineering, will work 
with the research advisor in the main. 
tenance and improvement of the technical 
and professional status of the Foundation 

Dr. Newman W. Thibeault has been 
named assistant director of research and 
development in charge of the Physical Re 
search and Microscopic Sections by Nor 
ton Co. Dr. Thibeault succeeds the lat 
A. Albert Klein. 

A. H. Tinnerman, president, Tinne 
man Products, Inc., has been elected 
chairman of the board, and George | 
Schad, vice president, has been named as 
president. 

Caterpillar Tractor Co. has announced 
the following personnel changes: G. 
Burks, chief engineer of tl 
Peoria plant, has been made director 


formerly 


engineering; John E. Jass will succee 
Mr. Burks, and Paul B. Benner will be 
come chief engineer at th 
Peoria plant with supervision over design 
of motor graders and wheel tractors 
Carl L. Kepner will become assistant 
chief engineer with supervision of earth 
moving equipment now manufactured at 
the Joliet plant. 

Merle Newkirk, a member of The Dow 
Chemical Co.’s Power Dept. for the past 
38 years will retire from active service, 
but will continue to serve the department 
as a consultant. At the same time it was 
announced that Macauley Whiting has 
been appointed as Midland Div. power 
manager, and that Leo L. Moran has been 
made operating manager in direct charge 
of all Midland power operations. A new 
employee classification with the title, re- 
search specialist, has been established by 
the company, and Dr. L. K. Frevel of the 
Spectroscopy Laboratory has been named 
as the first scientist accorded that rank. 

Appointment of Everett G. Fahinan, 
president, The Permold Co., as deputy di- 
rector of the Aluminum Div., has been 
announced by the National Production 
Authority, Dept. of Commerce. 

A. C. Richardson, who has had supet- 
visory charge of research in 
processing at Batelle Institute, for the 


assistant 


mineral 
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HE HOW, WHEN and WHERE 


If you need air for heat treating, or large volumes of air for cooling, 


4 of Spencer drying, or chemical agitation, you need these two new Spencer Data Books. 


" ° No. 107-C The Turbo Compressor Data Book gives a wealth of experi- 
at Turbo Air- ence in pneumatic engineering, including orifice equivalents, equalization 
w of pipes, effect of pressures and altitudes and friction losses. 

No. 126-A describes the Spencer Turbo-Compressor, lists more than 
160 standard capacities from 1/3 h.p. up, including electric, gas engine, 
turbine and belt driven units. 

With these books, you can apply Spencer Turbos to any of the more 
than twenty industrial uses illustrated and described. Much of this informa- 
tion is new. Ask for your copies now. 





SIGNER 8B 28 
440-A 


; 35 TO 20,000 C.F.M.; 4 OZ. TO 10 LBS.; 1/3 TO 1,000 H.P. 
m |'HE SPENCER TURBINE COMPANY * HARTFORD 6, CONNECTICUT 


| = PENCE = 


HARTFORD — 



































For more information, turn to Reader Service Card, Circle No. 328 


NOVEMBER, 1953 . 175 















THE SKY’S THE LIMIT 
IN SAVINGS WHEN YOU 


A270-Foncd/e PRECISION PARTS 


Trodemork Beg. US Pat. Office 


Tedious, hand or semi-mechanical finishing of 
precision parts takes time... costs money. 
With the original Roto-Finish process, using Roto- 


Finish machines, chips and compounds, one man 
can finish hundreds of parts at one time . . . to 
exact tolerances. Tlie illustrated parts show the 
diversity in size, shape and material in the parts 
that are now precision finished by the Roto-Finish 
process. 

To determine your requirements Roto-Finish 
maintains a completely equipped laboratory 
which can (and does) process parts to your speci- 
fications. The results we obtain are guaranteed 
to be duplicated in your plant. This sample proc- 
essing service is yours without obligation. Just 
send a few unfinished parts ... along with a 
finished part as a guide, for prompt recommenda- 
tion of the correct Roto-Finish process that exactly 
fits your requirements. 


Inquire about 

Roto-Finish Special 
Machines and Equipment 
for specific applications, 





MIM) coMPANY 
Wy 


associated with The Sturgis Products Co. P.O. Box 988— 
3726 MILHAM ROAD, KALAMAZOO, MICH. Phone 3-5578 


. Rega ignt am g* ’ 
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ee 


past twenty years, has been named F 
nical director. Mr. Richards: 
Institute’s other directors, will 
sible for the technical guidar 
elle’s research program for it 
government 
W. J. Adams, Jr. has bee 
to the Central Engineering Dept.. | 
Machinery and Chemical Corp., San | 
Calif. He is being replaced in Port y 
ington by M. D. Burrows, chief engin, 
Donald W. Withrow has been 
pointed methods engineer for Electr 
fractories & Abrasives Corp. 
C. C. Hurlburt has joined the Welding 
Div., P. R. Mallory & Co., Inc 


‘ 
John W. Pennington has been name It 
manager of the new Technical Dept 
the Metal Products Div., Koppers ¢ 
Inc. Mr. Pennington joined Koppers jg 
1950 as chief engineer of the Piston Ring 
Dept., and since 1952 has held the pos 
of executive engineer for the entire Met)! 
Products Div. The company also 
nounced the appointments of A. D 
Orefice as chief eng‘neer, and G. F. R 
as assistant chief engineer of the Cok 
Plant Dept. 


Wesley E. Weber has been named aT 


velopment engineer at Furane Plast 
Inc. 

Election of Roy J. Gavin as a 
president of Irvington Varnish & Ins 
tor Div. of Minnesota Mining & Mfg. ( 
has been announced. 

J. T. Dugall has been appointed ti 
newly-created position of rod, bar 
wire operations manager for Kaiser A 
minum & Chemical Corp., and C. | 
Heppenstall has been named plant 
ager of the rod, bar and wire works 
Newark, Ohio. 

Elmer H. Wegner, formerly acting For 
works manager, has been appointed ger 


eral manager of manufacturing 


Cleaver-Brooks Co. Aiding Mr. Weg 


will be Glenn W. Leupold as work Here 

manager. high 
Appointments of B. P. Gibbons tot 

newly-created position of manager of ma Prodi 


terial, and Paul G. Osborn as factor Laid 
manager of Plant I at Convair's Sa clan 
Diego division, were announced by Con the e 
solidated Vultee Aircraft Corp. 
Appointment of James H. Bly, forme JR Typit 
supervisor of radiography and Electronic 
in the Materials Control Laboratory © Whe 
Pratt & Whitney Aircraft, as research ©! color 
rector of X-Ray Inc., has been announce? 
Theodore W. Rundell has been 
pointed vice president in charge of oper 
tions at Servel, Inc. 





Died .. 


Donald H. Montgomery, vice-pré sident 
and director of The New Britain M* 
chine Co. 

Henry W. Bartling, application enginet! 
in charge of the metal industries grou? 
of Allis-Chalmers Mfg. Co.’s moto! 
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It's Practically 


BWATER-WHVE 

a NEW 
chemically resistant 

-E baking finish- 


J) DURACHEM: 7 


For all types of metal products from heavy hardware to fine jewelry 


vorks MM Here is a new baking type synthetic finish for metal parts that combines unusual clarity with a 
high degree of chemical resistance. 


IM BB Product of Maas & Waldstein Co. research, DURACHEM is almost water-white in color—and retains its 
Su Clarity even after prolonged exposure to heat and sunlight. It also protects metal parts against 
Con MM the effects of salt spray and perspiration. 


net Typical applications include builders’ hardware, vanity and cosmetic cases, lipstick shells and pen caps. 
, «' fe Where decorative color effects are desired on metal, DURACHEM can be supplied in a range of 


a colors with the same chemical stability as the clear finish. 


OUR 78th YEAR Samples and technical literature are available on request. Or an M & W 
IN PROTECTION technical consultant will discuss your requirements privately with you. 
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* ( BLAZECRETE 





J-M BLAZECRETE 
cuts refractory 





That’s why it pays you to use this hydraulic- 
setting refractory for temperatures to 3000F 


Blazecrete* materially reduces labor 
costs for refractory maintenance. This 
hydraulic-setting refractory saves time 
in building and repairing linings for 
high-temperature equipment. 


For troweling, just mix Blazecrete 
with water as you’d mix ordinary con- 
crete ... then slap-trowel it in place. 
When gunned, it adheres readily with 
a minimum of rebound loss. Either way, 
Blazecrete goes on fast, without labo- 
rious ramming or tamping. And Blaze- 
crete linings /ast. 


Three types of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed. 


3X BLAZECRETE—For temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 
*Reg. U.S. Pat. Off. 


Whether you gun it... 


or slap-trowel usm 


Johns-Manville BLAZECRETE 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—For tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE— For temperatures 
through 2000F. An insulating refractory 
..+ light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 

Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*...the hydraulic-setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 
Manville, Box60,New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 










(\ 





BUILDS BETTER REFRACTORY LININGS 


For more information, turn to Reader Service Card, Circle No. 349 











News of Engineers 





and generator section 
A. Albert Klein, assistant 
search and development at Nort 
Harry Merrick Reed, a m 
board of directors of Var 
Steel Co., and secretary 
dium-Alloys and its subsidiary Ana, 
Drawn Steel Co 7 
J. Irvin Schultz, vice president and tp 
urer of National Broach & Maching 
Co. 


News of Companies 


Jacobson Mfg. Co., Inc. has announe 
the purchase of Nat Mig. Diw., Ey) 
Lock Co. 

Formation of two new autonomod 
divisions have been announced by D 
mond Alkali Co., The Plastics and Aol 
cultural Chemicals Div., and the ( 
mium Chemicals Div. 

Construction of a 19,600 sq ft fire 
steel building which will replace 
cently razed by fire, is scheduled to 
soon at the gray iron foundry of Lind 
Foundry Co. 

A new modern manufacturing plant 
being constructed by Barrett-Craven 
at Northbrook, Ill. The 150,000 
works will be ready for occupang 
April, 1954, and will cost approximat 
$1,000,000. 

Formation of an Application R 
Department and broadening of 
of the Development Department ot Mo 
santo Chemical Co.’s Merchandising | 
have been announced. At the same t 
J. C. Harris, who had been assistant 
search director of the Central Res 
Dept., was named director of the 
research group which will be located # 
the Central Research Dept. in Dayton 

The Pennsylvania Salt Mfg. C 
entered into the field of chemical sp 
ties for phosphatizing metals for cor! 
sion resistance and paint bonding with‘ 
complete line of products for this held 
under the trade name, Fosbond. 

The Chester, N. Y. plant of Ccesie' 
Cable Corp. will soon have 25,000 sq" 
of additional plant area in full proc 
tion. The new wing, housing extens 
additions to plant and equipment, 
help meet the increasing demand 
products in the industrial and commer 
wire fields. 

Certified Alloys Co. has announced 
opening of a new and modern alloy! 
plant in the Los Angeles area. 

A new $3 million mine and plant! 
produce ilmenite, the raw material ' 
titanium metal and pigments, will © 
constructed for the Du Pont Co. 1 
Lawtey, in north central Florida. ©” 
struction will start within the next ‘” 
weeks, and the schedule calls for comp’ 
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Over 5 tons of carbon steel wire 





Athoroughly descaled within one hour! 
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4 yoke of 5/32” dia. wire is lifted from the 


ydride tank. (Up to 3 yokes can be treated at — «ta 


one time in this tank. Working dimensions are 


Wat , 
mx 8'x 5’ 6%.) ater quench blasts off loosened scale 


DU PONT 





Thorough descaling complete with final rinse. 


SODIUM HYDRIDE DESCALING PROCESS 


By switching to Du Pont’s efficient and simplified proc- 
ess, a large eastern steel manufacturer was able to triple 
descaling capacity —with less than half the man power! 

These and other important savings are possible with 
Sodium Hydride Descaling because elaborate scale break- 
ing Operations are eliminated entirely, yet uniform de- 
scaling is accomplished in the shortest possible time— 
no retreatments needed! And because dissimilar metals 
can be effectively treated in the same bath, this steel 
mill finds the Du Pont process ideal for descaling their 
quality carbon and stainless steel products indiscrimi- 
nately at production line speeds. 

Costly rejects due to pitting or loss of gauge are 
avoided . . . there’s never any danger of base metal 


DU PONT 
Sodium hydride process 
for positive descaling 


86. uy. 5. pat. orf 


SETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


For more information, turn to Reader Service Card, Circle No. 442 
NOVEMBER, 1953 . 





attack no matter how long the work remains in the 
sodium hydride bath! Dimensional accuracy is main- 
tained, and subsequent drawing operations can be car- 
ried out to closer tolerances. Die life, too, is increased. 

Find out how Du Pont’s Sodium Hydride Process can 
improve your descaling operations. Just get in touch 
with our nearest district office or send in the coupon below. 


DISTRICT AND SALES OFFICES: Baltimore + Boston + Charlotte + Chicago 
Cincinnati + Cleveland + Detroit * Kansas City* * Los Angeles + New York 
Philadelphia + Pittsburgh * San Francisco. *Barada & Page, Inc. 






More detailed information about the process—how it 
works, what it can do for you—can be found in our new 


. e J 508104, 
book. Call our nearest office or use the coupon below for Pa tsa, *¥ Dei, 
‘ “Ale 
: "© PROCES. 

















your copy. : 

/ 
| E. I. du Pont de Nemours & Co. (Inc.) | 
| Electrochemicals Department MM-103 | 
| Wilmington 98, Delaware | 
| Please send me more information about the Du Pont | 
| Sodium Hydride Descaling Process: advantages, applica- | 
tions, equipment used. I am interested in descaling 7 
| | 
| Name Position | 
| Firm | 
| | 
| Address | 
| Cit State | 
7 


179 










Metal Blossom full of Business Honey 


@ We mean money. For the manufac- 
turer who ordered it and the foundry 
that cast it...and for an) company 
that seizes the advantages available in 
the new shell mold method of pro- 
ducing ferrous and non-ferrous metal 
castings. 

The advantages include surfaces al- 
most pattern-smooth . .. castings con- 
forming to tolerances as small as .003 
per inch... machining minimized and 
in some cases eliminated... greater 
uniformity, hence fewer rejects...sum- 
ming up to lower finished unit cost. 

With shell molding success depend- 
ing largely on sand-bonding-resin, 







MOLDING COMPOUNDS 


Structural, Electrical and 
Chemical Properties in 
Many Combinations 


RESINS FOR INDUSTRY 


Bonding, Casting, Coating, 
Laminating, Impregnating, 
and Shell Molding 


For more information, turn to Reader Service Card, Circle No. 457 


Durez has developed special foundry 
resins of high uniformity that facilitate 
mass production. These resins make 
it easier to obtain castings with de- 
sired qualities of structure, dimen- 
sional accuracy, and finish. 

In other fields too... rubber, abra- 
sives, paper products, wood waste 
utilization, and molding plastics to 
name a few...new Durez phenolic 
developments have made progress fas- 
ter. Let us tell you more about the 
properties of these materials and how 
you may use them profitably. Durez 
Plastics & Chemicals, Inc., 1411 Walck 
Road, North Tonawanda, New York. 





PHENOLIC PLASTICS THAT FIT THE JOB 











News of Compania 





ing the installation and getting 


































operation early in 1955 


Has pet Le 1d 





Waterbury, Conn., was ly 
lished by P rry J. Sloan I ¢ 
[The company will specializ 

plating of some precious m 5 su 
gold, silver, platinum, rhodiu and pall 


dium 







A new 10,000 sq ft addition to 
Monroe Tube Co., Inc. plant at Monn 
N. Y. has been completed. 


The country’s first aluminum skyscray 
: OPAL 

the 410 ft Alcoa Bldg. in the hear, 
Pittsburgh's Golden 


dedicated marking completion g 


Triang!e—was 
cently 
the lightest building for its size ey. 
built. [wenty-five floors of the alin 
modern, 30-story structure are now OCCY. 
pied by Aluminum Co. of America: tt 
balance has been rented to tenants. 

The Furnace Div. of R-S Produ 
Corp. has 


and will be 


announced its incorporation 
known in the future as Rj 
Furnace Corp., a subsidiary of Harding 
Co., Inc. 

T he R d CAartin g ( . of ¢ leveland., ha 
changed its name to 1 he Cayce Corp \ 
Un ited Sz le Ce 
meeting to change its name to Unite 
Metal Craft Co. 

National W ¢ lding Equipment Co has 
announced the purchase of buildings adj 
cent to their present plants. Of th 
newly acquired 16,000 sq ft of building 




























voted at a recent 





























some 1700 sq ft will be used for 
play; the shop will be enlarged by nea 
10,000 sq ft and the engineering and 








velopment departments, by 2200 sq 
Vanton Pump Corp. has chang 
name to Vanton Pump G& Equip 
Corp. At the same time it was annout Th 
that the Vanton manufacturing plant 
been moved from its present locatior plc 
Long Island City to a new building wh 
the premises of its afhliate company fac 
Cooper Alloy Foundry Co., Hillside, N , 
: tol 
Diversey Corp. has announced the | 
chase of the Selcon Engineering In 
Chemical Co., Chippewa Falls, Wis 42 
Formal opening of the Hyster C 45 
new European manufacturing facilities 
were recently celebrated in Nijmegen O1 
The Netherlands. as 
Dunn Steel Div., Townsend Co., Wi de 
started construction of a new plant at! 
firm's Plymouth, Mich. headquarters. 1" H 
half million dollar project is expected '! 
increase the Dunn Steel Div.’s capaci 
to produce special cold-headed fastener 
for the automotive industry. 
Youngstown Sheet and Tube © 
nounced the acquisition of an interest " 
the Perrault Fibercast Corp. 
Plans for an expanded research P! 
gram, including a further addition to ™ 
laboratories, have been approved by ‘ 
board of directors of FE. F. Houg/ion « 
Co. 
Westinghouse Electric Corp.’s Sui 
MATERIALS & METHOD» N 
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The advantages obtained in converting this snow which is resulting in lower costs and improved 
plow part from a weldment to a steel casting show products through redesign to steel castings. 

what frequently can be accomplished when a manu- This service is offered without cost or obligation. 
facturer’s engineering department and the steel It makes available through your foundry represen- 
foundry work closely together. tative the full results of the development and re- 
In this case, redesign to a steel casting resulted ina search program carried on by the Steel Founders’ 
42% savings in cost, and a reduction in weight of Society of America. 

45%—from 11 pounds to 6 pounds. 


Other advantages obtained by producing this part Product Development Contest... 


as a foundry engineered steel casting are assured Two cash awards of $1000 each and four other awards—a 


dependability and improved appearance. total of $3500. Entries to be new ideas or applications of steel 
castings, and case histories of new jobs put into production. 


* * * Write for folder giving full information. 


Here is another example of the foundry cooperation 


51 YEARS OF SERVICE TO INDUSTRY 


STEEL FOUNDERS’ 


920 Midland Building SS Cleveland 15, Ohio 


For more information, turn to Reader Service Card, Circle No. 488 
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| Pietes * Pilate Preduct® * fergieg* 


THORN DALE, 


Pilate specialist 
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B. YERS OF STAINLESS PLATE have 
alw ays found Carlson W eekly Stock 
Lists important. These lists tell them 
what they want to know about the 
size, gauge and type of stainless plate in 
stock at G. O. Carlson, Inc. Some time 
ago publication of these valuable lists 
had to be stopped . . . but now they are 
again available! 

Carlson Weekly Stock Lists enable 
users to see what is available for imme- 


diate needs. They can order Stainless 
a 


Stainless 





PLATES « FORGINGS « 





gtaintess Stools | 


Qa ARLSON, mc. 





o Sheets 


pennstiwants 


Now... 


for prompt delivery 
of 


STAINLESS 
TT: 


order from 


"6.0. Carlson, Inc. 
WEEKLY 


STOCK LISTS 


Steel Plate produced to chemical indus- 
try standards of excellence right “from 
stock”, pattern cut if desired. G. O. 
Carlson, Inc. provides this time-saving 
service to the ever-increasing number 
of Stainless plate users... and 
prompt delivery is more than a 
promise, it’s a fact! 

We will be glad to send you these 
weekly Stock Lists as a reminder of 
what’s available at G. O. Carlson, Inc. 


A note from you will “do the trick” 


Steels Exclusively 


ARLSON, INC. 


BARS « SHEETS al 1 Finish) 


THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 


For more information, turn to Reader Service Card, Circle No. 456 








News of Compania 


——_ 











vale, Calif. plant, the lar 
manufacturing facility in the y 
Operate in the future as 
under the managership 
Gayer. It will be known 
Coast M Plant 


A. F. Holden ¢ has 
physical assets of Cook H 
Corp., Los Angeles. The bu 
managed by Cook as a whol; 
sidiary of A. Holden C t 


Consolidated Industries has an 
completion of a new die shop 
help meet the aircraft indust: 
demand for aluminum, titanium ap 
steel forgings. , 


News of Societies 





E. L. Frantz, manager, Fiberglass | 
Apex Electrical Mfg. Co., has been : 
chairman of the 1954 Cleveland | 
Conference Committee of The Sox 
the Plastics Industry, Inc. 


Manufacturers supplying the porc 
enamel industry with color oxides recent 
formed a division of the Por 
Enamel Institute. It will official 
known as the Color Manufacture) 
W. F. Wenning, Ceramic Col 
Chemical Co., was elected chair 


W. Earl Hall, editor, the M 
Globe-Gazette, recently received 
ciely *. Automotive Engineers Bee 
Memorial Award and presented the 
Bee« sale: lecture during the Nat 
Safety Congress held in Chicago 


American Die Casting Institu 
cently celebrated its 25th Anniversa 
its annual meeting in Chicago. 


P. Peter Kovatis was recently made 
ecutive secretary, American Electrof 
ae 


ing consultant, has been nleaed presides 
of the Chicago Technical Council 
eration of scientific, engineering, 
technological societies. 


A scholarship aimed at helping to P! 
duce more experts in the foundry field ha 
been established by National Malleadé 
nd Steel Castings Co. at the I//inois !" 
stitute of Technology. The new scholit 
ship provides $500 a year. 


Dr. George Russell Harrison, dean | 
science, Massachusetts Institute of Tech : 
nology, was the recipient of an E/i0! 
Cresson Medal, at the annual Medal Di 
ceremonies of The Franklin Insti 
The award was made for Dr. Harris 
valuable work in spectroscopy. 


For more information, Circle No. 304 ? 
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Here’s the NEWEST ADDITION to 
Worthington’s welding positioner line 


’s the new, heavy-duty precision welding positioner with the 
7 features you've always wanted in one unit 


1. PRECISION GEAR AND PINION 
DRIVE for accurate adjustment and 
minimum backlash. Self-locking worm 
reducer provides safety factor in case 
of power failure. All gears are ma- 
chine-cut. 


2. SPECIALLY-DESIGNED VARI- 
ABLE SPEED DRIVE provides stepless 
speed change from zero to predeter- 
mined top speed. 


3. FAST-MOVING TILT TABLE with 
tilt indicator for accurate location of 
work at the best welding angle. 





4. BUILT-IN HIGH-CAPACITY 
GROUND giving resistance-free return 
of welding current results in- more 
uniform welds. 


y | 5. SPHERICAL SELF-ALIGNING 
| YOKE BEARINGS eliminate misalign- 
ment. 


6. HEAVY-DUTY FABRICATED 
STEEL POST, machined on front sur- 
face for easier raising and lowering of 
positioner. Positioner can be mounted 
on your column or wall by removing 
standard post. 


7. MAGNETIC REVERSING START- 
ERS and push button controls provide 
for both rotation and tilt drives. 








_ See these at the National Metal Exposition, 2111 Upper Exhibition Hall, Cleveland Public Auditorium, Cleveland, Ohio. 
; Y.3.4 


WORTHINGTON CORPORATION 
Section Y.3.4 Plainfield, New Jersey 


I'd like to know more about your new welding positioner. 
[_] Please send me one of your bulletins. 
[_} Have one of your sales engineers call on me. 


The new Worthington positioners come in 2500, 
3000, and 6000 Ib. capacity sizes. Get more facts 
able by sending the coupon to Worthington Corpora- 
In. tion, Section Y.3.4, Plainfield, New Jersey. 


icin caine captip einem ences capeal 


--------------- 





0 epee RRS SR. oo 

T WORTHINGTON (| om 

Da ee... 0. Me a ans cade 
ener .ZONE...... STATE ; 

;? 
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Extruded or 
Roll Formed? 


WERNER CAN PRODUCE IT 
ant Heat Treat—too 














in T4—T6 Tempers 
IN |- VOLUME 
TO PRECISION 
WITH | SERVICE 





Here’s one source for your extruded or roll 
formed requirements that will back you up with 
all the service you need. Over 100,000 feet of 
floor area ...30 years of experience and 
millions of feet of custom extruded and roll 
formed sections make Werner a reliable, re- 
sourceful and skilled supplier. 

Secondary operations also available .. . 
Anodizing, Cutting, Punching, Bending, Weld- 
ing, Polishing, Assembly. 


Here are a few of the many products 
on which Werner shapes are used... 




















ees Pe re cay | 
AND WINDOWS per iN FURNITURE 
SLIDING DOOR | - . 
HARDWARE AIRCRAFT APPLIANCES 








Whatever your product or your problem, call 
Werner—sales representatives are located in all 
principal cities — or WRITE for facilities folder 
today. R. D. Werner Company, Inc., Dept.! - 3, 

295 Fifth Avenue, New York 16, New York. 
Factories: Greenville, Pa.; Oshawa, Ontario, Can, 


ALUMINUM 


Custom Extrusion and Roll Forming 
Aluminum or Stainless Steel 





For more information, Circle No. 357 
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Aluminum-Magnesium casting with two test rods; one is still straight as-cast, the other 
bent to 90 deg. 


New Bend Test for 


Aluminum-Magnesium Castings 


. . . Insures customer that each part meets quality standards. 


by WAYNE MARTIN, Vice President, General Aluminum Mfg. Co. 


@ IN THE PAST ten years the use of 
high strength aluminum-magnesium 
casting alloys has been growing more 
prevalent. Of these the Alcoa 220T4, 
after heat treatment, has the highest 
physical properties of any aluminum 
base, sand cast alloy. In the as-cast 
condition Alloy 220 is quite brittle 
and may easily be broken in handling. 
However, after a solution heat treat- 
ment and quench operation, this 
10.3% magnesium alloy gains an ul- 
timate strength of 50,000 psi, a yield 
strength of 25,000 psi and an elonga- 
tion of 20%. With such a difference 
in physical properties before and after 
heat treatment, it is obvious that strict 
quality control is necessary on the part 


of the fabricator to insure that each 
Alloy 220 casting has been treated for 
optimum qualities before it leaves his 
plant. 


Method 


The General Aluminum Mfg. Co.., 
which is now casting two Alloy 220 
rudder brackets for the Canberra jet 
bomber, has found that though their 
inspection procedure employs 100% 
Zyglo and x-ray examination, these 
conventional methods still allow the 
possibility of an unheat-treated and 
completely unreliable part to be put 
in service. In order to provide 4 
simple means of customer inspection 


(Continued on page 188) 
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Snag-Proof e« Splinter-Proof e« Sanitary 


GPX PLASTIC-FACED PLYWOOD DOES A 


BETTER JOB AT LESS COST 


JOHNSON & JOHNSON, one of the nation’s largest medical supply com- 
panies, solved material selection, finishing and maintenance problems at 
their New Brunswick, New Jersey plant with the unique features of low- 
cost GPX. Material packing benches made from GPX show no signs of 
wear despite the endless contact of thousands of bandages and cartons every 
day .. . the sparkling clean snag-proof surface makes GPX the ideal ma- 
terial for this use. In tables and cabinets, tough abrasion-resistant GPX 
never requires sanding, paint or varnish . . . needs just a wipe to keep them 
gleaming bright. When they wanted a material with structural strength, 
resistant to water, stain and many chemicals, JOHNSON & JOHNSON again 
turned to GPX to build a protective case for a delicate portable scale. 

The uses of GPX now number well over 100, and new uses are being 
developed daily. Perhaps the answer to your problems lies in the unique 
properties of this miracle material. Write today for further information 
and descriptive data. 


PLYWO00D COMPANY 
Dept. M-11, 270 Park Ave., New York 17, N.Y. 


ale @ a. GH ORGIA — PACIFIC 


(en 











DOUGLAS FIR PLYWOOD « G-P RIPPLEWOOD WALL PANELING 





GPX DATA 
Check These Properties 


GPX is made from top-quality, solid- 
core Douglas Fir Plywood surfaced 
with phenolic resin plastic under 
heat and pressure. It combines the 
structural strength and workability 
of plywood with the hard, smooth 
surface-toughness of plastic, plus 
these unique properties: 

WEATHER- RESISTANT... unaffected 
by sun, rain, or freezing. 
WATER-RESISTANT . . . 20 times 
more resistant to water absorption 
than ordinary plywood. 
ABRASION-RESISTANT... 10 times 
as abrasion-resistant as ordinary ply- 
wood in dry tests; 30 times when wet. 
CHEMICAL-RESISTANT . . . resists 
hydrocarbons, alcohol, mild acids, 
organic solvents and acid fumes. 
VERMIN-RESISTANT... armor-hard 
surface resists termites, marine bor- 
ers, mold and fungi. 

SMOOTH .. . remarkably smooth, 
highly resistant to checking and grain 
raise. 

STRONG ... plastic surface increases 
dimensional stability as well as over- 
all strength. 

EASY-TO-WORK .. . easy to saw, 
drill, sand, nail, rivet, glue or paint. 


VARIETY OF GRADES AND WEIGHTS 
—comes in three grades: GPX GEN- 
ERAL USE with a hard, smooth nat- 
ural finish that never needs painting; 
GPX GREEN Painting Grade with 
the finest paint surface obtainable; 
and GPX CONCRETE FORM, known 
for maximum re-use and minimum 
refinishing. Within each grade is a 
complete range of thicknesses and 
overlay weights. Standard panel size 
is 4 x 8 feet. 


SEND FOR FULL DETAILS 
TODAY 


























HARDWOOD PLYWOOD e¢« GPX PLASTIC-FACED PLYWOOD + SOUTHERN & WESTERN LUMBER + DOORS 


For more information, turn to Reader Service Card, Circle No. 426 
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New Bend Test... 





mt 
continued from Page 14 




























































A sand cast magnesium wheel carrie, 
used on F86 Sabre Jet. Full heat-treated 
mechanical properties are needed. Th, 
cast-on test rod is shown in the ben 


condition. 


of each casting, the company is noy 
casting one or two small rods, 3/| 
in. dia and 1 in. long, on each part 
If the rod is bent while the casting js 
in the untreated stage, the rod wil 
snap off with glass-like brittleness, If 
the part has been properly heat treat 
to gain its optimum properties, tl 





rod may be bent 90 deg without 
breaking. As the castings leave tl 


foundry. the last operation ts to ber 





the test rod or rods. If they breal 
the part is rejected ; if they bend satis 
factorily, the part is routed on to the 
customer. Upon arrival in the cus 
tomer’s plant, the presence of the ben 
rod on that part insures that the cast 
ing has been properly treated and 

ready for service. The rods are plac 
in such a position that they may 


easily removed by the customer's reg 
| lar machining operations. 


Reveals Other Weaknesses 


This test rod method of insp 
rotects the user of the castings fro 
hazards other than lack of heat trea 
ment. There are several types of alloy 
contamination which are revealed by 
the bending of the rods. 


— @ behind this symbol is an on-hand 


inventory of more than 9,000 items In the case of sodium, for example, 
and sizes of stainless steel fastenings. | if a heat of Alloy 220 or AlMag 35 
Ready for immediate shipment, this | or Amalloy has been properly meltec 


and good test bars poured and then if 


stock is the largest and most com- am 
a conventional aluminum melting 


plete in the industry. In addition, flux containing a sodium salt is used 
a production capacity for large or before the castings are poured, the 
small quantities of special orders is heat will be contaminated by the so 
at your service! A good reason — dium and unusable. The resulting 
when you think of stainless steel castings will have an ultimate strength 


: : of only 17,000 psi, and 1% elonga- 
fastenings—to think FIRST of tion. In this case, the test bars wil! 


Anti-Corrosive! Send for Catalog look good, but the cast-on rods will 

S3N today! be broken in the bend test and the 

| sub-standard properties revealed. The 
ANTI-CORROSIVE METAL PRODUCTS CO., INC. | — same condition could result from acci- 
Castleton-on-Hudson, New York dental silicon contamination, which 
| might raise the silicon content of th¢ 





For more information, turn to Reader Service Card, Circle No. 422 
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WAUKESHA s 2 | 


(titanium stabilized) 


STAINLESS 
~~ STEEL CASTINGS 

























Cated 
The 
ben; 








MOW \MMEDIATELY 
5 AVAILABLE 


--TO SOLVE YOUR MACHINING. 
AND WELDING PROBLEMS 








You can count—just on the fingers of one hand—the foundries 
g who can successfully cast No. 321 stainless steel with titanium. 
But WAUKESHA metallurgical engineers have found the 
secret... WAUKESHA castings of 321 are completely un- 






40 years of leadership in producing 
unusually difficult castings have 
mode WAUKESHA one of the large 
jobbing foundries in the country. 
Four foundries with a total of over 


at 1S unimpaired. 130,000 square feet are at your 
command. 


affected by welding processes; their high corrosion resistance 


by And—as in all WAUKESHA castings in the 300 and 400 
series, castings in 321 come to you smooth in surface, dimen- 
sionally correct, pin-hole, pit and blow-hole free. They are 


if so uniform in texture that machining is never a problem. 


d WAUKESHA’S large production facilities plus a highly 
organized insistence on clock-like production schedules will 


g justify your confidence in “on the dot” deliveries. 


a 


Waukesha Foundry Co 


EQUIPPED TO SERVE YOU FROM 5303 LINCOLN AVENUE 


BLUEPRINT through the finished casting WAUKESHA, WISCONSIN a 


So, just send us a pattern —no matter how intricate 





and difficult, We'll make a sample casting for you — 
with no obligation. Give WAUKESHA a trial—today. 








For more information, turn to Reader Service Card, Circle No. 435 
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. Sperr 


NANI 


Ultrasonic 
REFLECTOSCOPE INSPECTION 


Dependable, non-destructive testing is often vitally important even though 
the need may occur at infrequent intervals or involve relatively few 
pieces. SPERRY INSPECTION SERVICE makes Ultrasonic Testing economically 
available under these conditions. You can hire a Sperry REFLECTOSCOPE 
and the services of an experienced inspection engineer whenever you 
need them .. . for any length of time from four hours up. 


You'll find this service ideal for periodic machinery inspections, ‘testing 
shipments of raw materials, testing new or pilot-model products, periodic 
quality checks and countless other applications to elminate on-the-job 
failure or to prove and improve product quality. 





Almost any material can be tested; hidden defects are quickly and de- 
pendably located in up to 30 feet and over of solid steel. Write now for 
complete information. 
















KEEP UP-TO-DATE 


on the latest testing data 
Use the coupon below to send for 
your copies of the newest 

industrial Application Reports. 


“== SHELTER ROCK ROAD 
DANBURY, CONNECTICUT 
[_] Please put me on your mailing list for Industrial 
Application Reports. 
[_] Have a SPERRY Representative drop in when in the 
area, 


MATERIAL TO BE TESTED 


Ultrasonic 


Sperr 
AN 





SPERRY PRODUCTS, INC. 





NAME 





TITLE 
COMPANY 
CO. ADDRESS 
city ZONE STATE 








Inspection 
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New Bend Test... 





—, 


continued from Page |g 


heat above the maximum allow, 
0.15%. The bend test would ap, 
insure rejection of the deficien; Da 
This quality control technig 
also used to reveal other h Zards 
countered with AlMag 35 and Am 
loy, both of which are used jp 4 
as-cast condition since their propertic, 
are ruined by heat treatment in ¢ 
range of 350 to 600 F. If heat ay 
test bars have been properly mad, 
but large and hard to remove sa 
cores are used in the casting, the co; 
ventional method of removal wo, 
be to place the casting into the 
oven to be baked until the core 
integrates. If the foundry layma 
does not put the test bars in with 
the casting, again the test bars would 
look good, but due to the oven hex 
the casting itself would have an u 
timate strength of only 17,000 ps 
with 1% elongation. The test 
on the casting would break when be: 
and the casting would be scrapped 
Another alloy which would lend i 
self well to this inspection method 
the magnesium base alloy, Dow ( 
(AZ92). As-heat-treated in the H! 
condition, this alloy has properties o! 
40,000 psi ultimate, and 10% elo: 
gation. However, as-cast, it has an u 
timate strength of only 28,000 ps 


and 1% elongation. Its use in the 


HT condition is now being specif 
on wheel and brake assemblies 
many of our military aircraft. | 
incorporation of this bend test wi 
eliminate the possibility of the foun 
dry shipping untreated or deficiet 
castings and give the customer pos 
tive assurance that each part meets th 
established standards. 
















MATERIALS & METHODS 



































HOT PRESSING 


a. Aan ES ee 


CARBIDES STEELS 














“ln Production” — with Minimum 


| AJAX-NORTHRUP 
.. Converter-Operated 
“= FURNACES 


The 20 kw. converter will melt 17 pounds of steel in 40 minutes. Maximum 


oe” 







capacity is 30 pounds of steel or 60 pounds of bronze. The larger 40 kw. 


unit melts faster, will handle up to 50 pounds of steel. The 6 kw. unit melts 





un a pound of steel in 8 minutes. Controlled temperatures to 4500 deg. F and 


higher make these furnaces ideal for sintering and hot pressing carbides. 


Ajax-Northrup converters are compact and self resonating. They require 
no special foundation or wiring—and they’re certified to meet F. C. C. 


regulations. 


Thousands of these units are in daily use. Many of today’s prominent 20 KW 


CONVERTER 





industries actually got their start with an Ajax-Northrup 20 kw. converter. 
Write for bulletins. 


AJAX ELECTROTHERMIC CORPORATION 
Ajax Park, Trenton 5, New Jersey 


Associated Companies 


AJAX ELECTROMETALLURGICAL CORP. 

AJAX ELECTRIC FURNACE CORPORATION 

AJAX ELECTRIC COMPANY, INC. 

AJAX ENGINEERING CORPORATION 
VTTTTTTLILItiLLiiLLiiitt ttt 


INDUCTION HEATING 153 
AND MELTING 


? 
Wrrrrrrrrirtirttirtittittttiitiiiii 


Since 1916 
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Here’s peak corrosion protection combined with 
conductivity, weldability and solderability. Here’s 
a finish that holds paint firmly, prevents underfilm 
corrosion. Here’s a line of attractive final finishes 
to add quality and sales-appeal. Here’s Iridite... 
and here’s how you can use it: 


C AND CADMIUM you can get highly corrosion resistant 
finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab 
through sparkling bright and dyed colors. 


Iridite brightens copper, keeps it tarnish-free; also 
lets you drastically cut the cost of copper-chrome 
plating by reducing the need for buffing. 


Iridite gives you a choice of natural aluminum, a 
golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. 
Process in bulk. 


Iridite provides a highly protective film in deepen- 
ing shades of brown. No boiling, elaborate cleaning 
or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by dip, brush 
or spray. No electrolysis. No special equipment. No exhausts. No specially 
trained operators. Single dip for basic coatings. Double dip for dye colors. 
The protective Iridite coating is not a superimposed film, cannot flake, 
chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you complete data. Write 


direct or call in your Iridite Field Engineer. He’s listed under "Plating Supplies” in your 
classified telephone book. 







AwoR P 


INCORPORATED 


4004-06 E. MONUMENT STREET ¢ BALTIMORE 5. MD 


iridite is approved 
under government 
specifications 


For more information, turn to Reader Service Card, Circle No. 
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Technical Reports 
on Materials 


Ferrous 


INTERNAL AND EXTERNAL Ho 
[HEIR DISSIMILARITY AS TO Ap} 
ORIGIN AND MEANS OF ELIN rl 
H. F. Bishop, U. S. Naval Res: I 
oratory, 1946. PB 109497, 25 p Ava 


able from Library of Congress, Pu 


Board Project, Wash. 25, D. C. 

$2.00, photostat $3.75. Limitea 
available from Office of Technical § 

ices, U. §. Department of Commer, 
Wash. 25, D. C., $.75. Differentiat 
in photomicrographic appearance of 

ternal and external hot tears in casting 
Examples of both types are ill 


and discussed. 


IMPACT PROPERTIES OF COMMERCIAI} 
AVAILABLE STRESS AT HIGH HaArpnpes 
LEVELS. W. Speyer, Sam Tour & Co., N: 
York, N. Y., 1949. PB 109858, 
Available from the Library of ¢ 
Publication Board Project, Wa 

D. C. Microfilm $2.00, photostat § 
Considers steels which can be used 
hand tools 


INVESTIGATION OF THE EFFECT oF | 

TIGUE ON THE TENSILE PROPERTIES 0 
CoLD ROLLED STEEL Bars. Dirk Perp. 

1949. PB 109763, 54 pp. Available fro 
the Library of Congress, Publication Board 
Project, Wash. 25, D. C. Microfilm $2.7 
photostat $8.75. 


INVESTIGATION OF THE PHENOMENA 0! 
CLEAVAGE TYPE FRACTURES IN Low AI 
LOY STRUCTURAL SHIP STEELS. Ge) 
now and Hornbower, U. S. Naval R 
search Laboratory. PB 109501, 19 
Available from Library of Congress, Pu 
lication Board Project, Wash. 25, D. « 
Microfilm, $1.25, photostat $2.50. Test 
substantiating the supposition that vario 
combinations of temperature and 
straint can produce fractures in normal 
ductile steel by simple tension loading 


POLAROGRAPHIC ANALYSIS OF ALUMINUM 
IN STEEL. J. M. Dugan, Rensselaer Pol)- 
technic Inst. PB 109658, 37 pp. Availabl: 
from the Library of Congress, Publication 
Board Project, Wash. 25, D.C. Microfilm 

2.25, photostat $5.00. A simplified meth- 
od for the analysis of aluminum in steel 
when the aluminum is present in amounts 
of 1% or more. 


SOLUBILITY OF IRON IN SopIUM METAL, 
SODIUM-SODIUM OXIDE AND _ SODIUM- 
SoDIUM OxipE-SopIUM HyproxipE. A. D. 
Bogard, U. §. Naval Research Laborator), 
Mar. 1953. NRL. R4131, 11 pp. Available 
from Office of Technical Services, U. S. 
Dept. of Commerce, Wash, 25, D. ©. 
$.50. 


SPECTOGRAPHIC DETERMINATION OF II 
TANIUM IN STEELS. A. Weissler, U. S 
Naval Research Laboratory. NRL M 2436, 
36 pp. Available from Office of Technical 
Services, U. §. Dept. of Commerce, Wash. 


MATERIALS & METHODS 














Trade Mark 


@ Positive templet contact... 
ctrcnic sieering control... 


axximum tracing accuracy, 


g templets are easy to make, 


low-cost 


9 No kerf allowance required 


in templet 


@ Intricate shapes easily 


reproduced 


@ Dynamic braking prevents 


overruns 


@ Local or remote controls... 


simple to operate 


= 
With an OxweLp Automatic Tracer to guide your 
oxygen-cutting machine, you need never forego the ad- 
vantages of templet tracing because of time or cost. What- 
ever the shape—whether you need one piece or many 
templet requirements are simple. Just draw your templet, 
lull size, on a thin sheet of inexpensive plastic. Then cut 
it out with scissors or knife. It’s that quick and easy. 
There’s no tedious forming. To compensate for kerf width, 


just set a handy dial on the Tracer. 


WRITE TODAY FOR FREE BOOKLET F-8086 


SIMPLIF i Your Shape-Cutting Jobs with the... 


OXWELD Automatic Tracer 





The OxweLp Automatic Tracer follows practically any 
templet shape within extremely close tolerances. It can also 
be used to hand trace directly from blueprints or drawings. 
Drive action is smooth and steady with both single- and 
multiple-blowpipe setups. 

Your nearest LINDE representative will be glad to help 
you plan an OxweELp Automatic Tracer installation to fit 
either your present shape-cutting machine or one of the 


available OxweELp Shape-Cutting Machines. 





LINDE AiR PRODUCTS COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [aig New York 17, N. Y. 


Offices in Other Principal Cities 


In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 





terms “Linde” and “‘Oxweld”’ are registered trade-marks of Union Carbide and Carbon Corporation. 





For more information, turn to Reader Service Card, Circle No. 387 


YVEMBER, 1953 é 





193 





“We made $1.00 
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do the work of #299/” 


..with SEAMLESS 


: 4 \S\ 
(oe 

ON TUBING 

and Fansteel Fabrication 


‘“‘Here’s how. Look closely at the two cath- 
odes at the left. They look alike. They are 
alike yet one costs 5/.4% less. Our old 
method was to drill a solid molybdenum 
rod and machine the outside diameters. This 
involved a high percentage of scrap waste. 
Fansteel suggested we use Seamless Molyb- 
denum Tubing as the base material with cut 
to finish lengths of the desired dimensional 
tolerances, and with the necessary smooth 
finish inside. Now Fansteel does all the fab- 
ricating for us—even grinding the minor outside diameter and cut- 


ting a small chamfer in one end. The net result is a big cost saving!” 


* * * 


Users of molybdenum are invited to consult Fansteel for assistance in design 
and the most economical fabrication. To the user, Fansteel fabrication eliminates 
the scrap and reject problem, minimizes inspection costs, and releases equipment 
and personnel for other work. 


Write for the informative booklet: “FANSTEEL TUNGSTEN AND MOLYBDENUM” 


FANSTEEL MOLYBDENUM 


22502-C 


S.A 


For more information, turn te Reader Service Card, Circle No. 444 
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25, D. C. $1.00. Improved methods f 
hydrogen peroxide spectrographic d 


nation of titanium in steel and ste 
involving no separation or bleachi: 
hydrofluoric acid 

STRESS RELIEF OF GRAY CAST Ir¢ 
Shaum, U. §. Naval Research Lal 
PB 10957 Available from Lil 
Coneress Publication Board P 


os 


Wash. 25, D. C. Microfilm $2.00 
‘fat $3.75. Limited supply availabl 
Office of Technical Services. U. S. ] 
of Commerce, Wash. 25, D. C. $.75 
of stress relief at various temperat 
and initial stress and alloy compo 


eftect on stress relief 


STRUCTURAL EFFICIENCIES OF VA\| 
ALUMINUM, TITANIUM, AND STEEL A 
LOYS AT ELEVATED TEMPERAT 
Heimerl and Hughes, Langley |! 
mental Laboratory, July, 1953. NACA 
TN 2975, 16 pp. Available from th 
National Advisory Committee for Aer 
nautics, Wash. D. C. Strength und 
uniaxial compression, elastic — stiffnes 


column buckling and buckling of long 

plates in compression or shear base 

preliminary results of short time 

vated temperature compressive _ sti 
) 


strain tests of 2 high strength alumin 


) 


2 titanium and 3 steel alloys. 


Parts and Forms 


EFFECT OF MEAN STRESS ON THE FA 
TIGUE STRENGTH OF DTD 364 Roun! 
BARS WITH AND WITHOUT TRANSVERS! 
Hoes. G. M. Norris, Great Britain Min 
istry of Supply, Aeronautical Resear 
Council, 15 pp. Available from Britis/ 
formation Services, 30 Rockefeller Pi 
New York 20. N. Y. $.65 


FABRICATION OF A TITANIUM ENGIN! 
SHROUD F 84E AIRPLANE. N. Grossman 
Republic Aviation Corp., Aug. 1951. PB 
109770, 48 pp. Available from the I 
brary of Congress, Publication Board P) 
ect, Wash. 25, D. C. Microfilm $2.50 
photostat $6.25. Titanium shroud wa 
31% lighter than comparable stainles 
steel shroud. Results show present stain 
less steel fabrication practice cannot b« 
extended to titanium in high volume pro- 
duction. Drop hammering to be used in 
place of bead rolling. 


FINE POWDER PERMANENT MAGNETS, 
First ANNUAL Report. N. Amanthana 
rayanan, Lehigh Univ., Jan. 1953. PB 
109910, 54 pp. Available from Librar) 
of Congress, Publication Board Project 
Wash. 25, D. C. Microfilm $2.75, phot 
Stat $7.50. 


Nonferrous 


REPORT OF THE TIN RESEARCH INST! 
TUTE FOR 1952. Tin Research Institute 
Greenford, Middlesex, England, 16 pp 
Copies available from Tin Research In 
stitute, 492 W. 6th Ave., Columbus 1 
Ohio. Summary of 1952 research activiti 
of the Institute. 


COEFFICIENT OF FRICTION AND DAMAG! 


For more information, Circle No. 391 > 
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hannel Master’s two dipole system— 
onnected by Phenolite low-loss block 
insulated harness—makes possible the 
high gain and directiv ity of the Futur- 
amie broad band Yagi antennas. 

Illustrated: Futuramic Model 1173 
broad band Yagi antenna covering 
channels 7-13, Channel Master Cor- 
poration, Ellenville, New York. 











economical ‘PHENOLITE: low-loss 


















block insulators...on 


famous CHANNEL MASTER TV antenna 


Channel Master’s famous Futuramic antenna combines Broad 
Band TV coverage with the high gain and directivity of the Yagi. 
Utilizing Phenolite low-loss block insulators— the Futuramic is the one 
antenna that solves today’s reception problem, yet will also receive 


tomorrow's VHF channels. 


This use of Phenolite is typical of its countless applications in the 
electrical field. Phenolite, about one-half the weight of aluminum, is 


the perfect insulating material for high and low voltage applications. 


It possesses an unusual combination of properties. Phenolite has 
great mechanical strength and high resistance to moisture; ready 
machinability; is unaffected by solvents and oils. It can be easily 
punched, sawed and sheared. Tough and with high impact strength, 


Phenolite is one of the strongest materials per unit weight known. 


Available in various grades and colors: in sheets, rods, tubes, and 


special shapes. Write for literature and engineering information— 


NATIONAL VULCANIZED FIBRE CO. 





Wilmington Delaware { 
Offices in Principal Cities SS oo 
SE Since 1873 > 
= i —| “ SI \~ | 
Z i eee i bac y Cc } By | bn J 
| | | ? as ‘ ~ i : ~ 






















































































asheres 


Atmospheric control is not new. It was 
first achieved by wise old Mother Nature 
who saw in this ability untold possibilities. 


The modern chemist, bottler, manufac- 
turer, metallurgist, or food packer knows 
of the many advantages of controlling the 
atmosphere. He uses such control to pre- 
vent explosions or plugged paint lines, to 
get fizz into soft drinks and to make dry 
ice, to achieve perfect welding and heat 
treating of metals, to keep foods fresh, 
and in hundreds of other ways. 


Modern gas generation equipment has 
made it possible for even the small user 
to generate his own special gas—nitrogen, 
carbon dioxide, annealing, inert, etc. — at 
tremendous savings. So, if your business 
requires atmospheric control or special 
gases you'd be wise to get the last word 
in this equipment. It’s available simply by 
dropping a card to Gas Atmospheres, Inc., 
outlining your particular problem. 


Gas Atmospheres, Inc., builds a complete line of con- 
trolled atmosphere equipment including Inert, Annealing, 
Reducing, Nitrogen and Carbon Dioxide Generators; 
Refrigerant and Dessicant Dryers, and Gas Purification 
equipment. 





For more information, turn to Reader Service Card, Circle No. 423 
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ro CONTACT AREA DuwuRING TH; 
STAGES OF FRETTING. I. GLAss. 


OR STEEL AGAINST CopPER. Dougl.i; Go, 
frey and John Bailey, Lewis F] p 
pulsion Laboratory, Clevelana 
NACA TN 3011, Sept. 1953 
Available from the National 
Committee for Aeronauti 5s, 

a. G, 

fee 

STANDARD X-RAY DIFFRACTION P, 
PATTERNS, CIRCULAR 539 Vol H 
Swanson and E. Ta’ge, 95 pp, $.45, any 
CIRCULAR 539 VoL. II, H. Swan in 


R. K. Fuyat, 65 pp, $.45. Publication 

National Bureau of Standards. Availab 
from Government Printing Office, Wg 

25, D. C. The two volumes present 1 
cently made patterns for 84 inorganic su! 
stances and compare them with pattern 
recommended for stanlard adoption b 
ASTM and the literature. Patterns wer 
made with a geiger counter spectromete: 
and for each NBS pattern the three strong 
est lines are given. Lattice constants and 
density were calculated and where possi 
ble, indices of refraction were measured 


CAUSES OF POROSITY AND LEAKAGE IN 
NONFERROUS CASTINGS. U. S$. Naval R: 
search Laboratory. Three separate rep 

I. PRoGRESS REPORT, Feb. 1944 to Set 
1944. Robertson, Fox and Hardy. PB 
109518, 20 pp. Available from Libra 
of Congress, Publication Board Project 
Wash. 25, D. C. Microfilm $1.75, phot 
stat $2.50. A limited supply available fron 
Office of Technical Services, Ui fi Dept 
of Commerce. W ash. 25, D. GC. $30. NRI 
M 2397. Aluminum silicon copper allo 
castings for air ram cylinders. Found: 
procedures and hydrostatic testing 

II. DISTRIBUTION OF MECHANICAL PRO! 
ERTIES IN SAND CAST BRONZES. Brows 
and Hardy. PB 109534, 23 pp. Availabl 
from Library of Congress, Publica 
Board Project, Wash. 25, D. C. Microfilr 
$2.00, photostat $3.75. 

Ill. THe Errects oF NICKEL, ZINC AND 
LEAD ON THE MECHANICAL PROPERTIES 
OF NICKEL-TIN BRONZE CONTAINING 
5% TIN. Fox, Brouk and Loring. PB 
109444, 23 pp. Available from Library 0} 
Congress, Publication Board Project, 
Wash. 25, D. C. Microfilm $2.00, photo- 
stat $3.75. 


EFFECT OF BORON TRICHLORIDE GAS, 
TIN, LEAD, AND IRON ON THE GRAIN 
SIZE AND MECHANICAL PROPERTIES 0! 
MANGANESE BRONZE. W.. Richmond, U 
S. Naval Research Laboratory. PB 109519, 
16 pp. Available from Library of Con- 
gress, Publication Board Project, Was). 
25, D. C. Microfilm $1.75, photostat 
2.50. Grain size of manganese bronze 
is decreased by the addition of boron ti!- 
chloride gas, tin, lead and iron. Most 
practical method for grain control is iron 
Tin and lead decrease ductility, iron in 
creases ductility. 


FUNDAMENTAL INVESTIGATION OF T! 
FLASH WELDING OF ALUMINUM ALLO’ 
Rensselaer Polytechnic Inst., Dept. 


MATERIALS & METHODS 
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Oniy Detrex provides BOTH the chemicals and 
the equipment to do your metal cleaning operations. The benefits 
are obvious. 


























Through coordination of thinking in one competent organization, 
the most economical combination of equipment and chemicals can 
be achieved ... considering both initial and operating costs. These 
results are guaranteed! 


RI Whether solvent degreasing, alkaline or emulsion washing or even 
: cleaning with sound waves is required, Detrex produces all the 


for free survey basic components . .. recommendations are not biased ... quality 


control is complete. 
At no obligation to you, the Detrex field P 


man in your area will come in and survey 


Once installed, Detrex field engineers keep a watchful eye on 
your present or proposed operations. 


Theda: de ems cet Har te dhelen, The chad the operation to assure top efficiency as long as you run the 

will prove to you the money-saving operation. They'll even train your operators. 

advantages of Detrex service. Just fill | 
‘ out and mail the coupon below . . . our It all adds up to team play from start to finish and that’s a win- 
NG field man will call you for the most ning combination in any league. It's the very reason that statistics 
— convenient time to come in. ° 
B prove manufacturers, from coast to coast, prefer Detrex for their 


complete cleaning needs by two-to-one. You can get the whole 
story by spending a minute to fill out and mail the coupon at the 
left... we're confident it will pay you to do it. 





}} 


al lls ess Bc 


DETREX CORPORATION 

DEPT. 402, Box 501 

DETROIT 32, MICHIGAN 

Please have the Detrex man in our area make an 
appointment to survey our operations te point up 
t ways of cutting cleaning costs. 








NAME 


ADDRESS ........ Ng iad PE ON ee Ay 
City Fra vddcecasks .. ZONE STATE 
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How Beryllium Copper Springs keep foods fresher...longer 


A BERYLLIUM COPPER SPRING is the “memory 
cell” of the defrosting mechanism of a 
leading household refrigerator. This small 
flat spring completely eliminates the neces- 
sity for remembering to defrost at the 
proper intervals. Thus, this beryllium 
copper spring functions in the defrosting 
timing cycle of the refrigerator — and 
through this increased efficiency, it helps 
keep foods fresher .. . longer. 


The design engineers set rigid specifica- 
tions for this defroster-actuating spring. 


They wanted, above all, maximum depend- 
ability and long life. The production de- 
partment insisted on early and frequent 
deliveries after design details had been 
settled .. . and they wanted them in large 
quantities. And, naturally, the purchasing 
ofice demanded lower unit costs! 


There’s nothing too exceptional about 
these specifications. But there ts, we 
believe, an unusual story in the manner 
in which they were exceeded—on every 
count! 


1-S Micro-Processed Springs of Beryllium Copper 


were chosen and are still being used for this installation because of their 





You have the identical basic problems— 
time and unit costs, plus product per- 
formance. We feel that this particular 
spring application clearly demonstrates 
two important Instrument Specialty fea- 
tures: (1) our ability to produce a better 
spring, faster and usually at lower cost 
to you. (2) the specialized ability of our 
engineers to cooperate with your design- 
ers in meeting practically any exceptional 
problem that involves spring-making. 


It cost you nothing to compare methods 
and costs. 


4-way superiority : 

(1) HIGHER DEGREE OF UNIFORMITY AND 
dependability than conventionally-made 
springs. 


(2) 1-S DESIGN ENGINEERS’ SPECIALIZED 
experience in spring-making aided in re- 
designing for our exclusive “strip spring” 
technique which permits hardening in 
multiple fixtures to assure the uniform 
dimensional and elastic performance. This 
also resulted in substantial wunit-cost 
reduction. 


(3) THIS SAME I-S EXCLUSIVE STRIP DESIGN 
showed further savings in subsequent as- 
sembly-line operations—such as cleaning, 
inspection and attaching of the silver 
contacts and elimination of costly hand 
adjustments. 


(4) ONLY I-S EXCLUSIVE TECHNIQUES, 
methods and patented equipment could 
have produced these far superior springs 
within the time limits set by the produc- 
tion department. 


Instrument Specialties co. in. 


224-E BERGEN BOULEVARD, LITTLE FALLS, NEW JERSEY 


telephone Little Falls 4-0280 


For full information on I-S Micro-processed Springs, 
write today for your free copy of Catalog 7; for 
Electronic Components, ask for Catalog No. 7-A. 


<i 
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Metallurgical Engineering, Troy, } 
Hess, Curran, Patriarca, 1948. PB 1 
114 pp. Available from the Lil 

Ci neress, Publication Board l 
Wash. 25, D. C. Microfilm $4 

tat $15.00. Temperature distributi 
damentals and effect of various 


flash welding aluminum allovs 


INVESTIGATION OF ALTERNATES FOR Tyyx 
FOR METALLIC COATINGS FOR R 


Hook-up Wires. J. B. Russell, U. § 
Naval Research Laboratory. PB 1095: 

53 pp. Available from the Library of Cop 
gress, Publication Board Project, Wasi 


25, D. C. Microfilm $2.75, phot i 
$7.50. 


STUDIES AND EXPERIMENTAL INVESTIGA 
TIONS FOR THE DEVELOPMENT OF PHas 
DIAGRAMS OF THE TITANIUM- AND CHRo 
MIUM AND TITANIUM-COPPER ALLOoy 
SYSTEMS. Massachusetts Inst. of Tecl 
nology, De pt. of Metallurgy. Orde Sepa 
rate parts described below from Library 
of Congress, Publication Board Proyect. 
Wah. 25, D. C. Part I. Cuff, Joukainen 
Richardson, Nicholls. PB 109702, 55 pp 
Microfilm $3.00, photostat $8.75. Partially 
complete titanium chromium binary sys 
tem in the range from 0 to 65% chromi 
um. Preliminary diagram of copper tita 
nium systems from x-ray and metallo 
graphic examinations. PART II. TrTANIuM 
COPPER AND THE TITANIUM CHROMIUM 
PHASE DIAGRAMS. Cuff and Joukainen 
PB 109703, 47 pp. Microfilm $2.50, pi 

tostat $6.25. 


SYSTEM FOR CONTROLLING THE SPEED OF 
AN ALUMINUM EXTRUSION. §S. Kahn, 
Rensselaer Polytechnic Inst. PB 109818, 
82 pp. Available from the Library 
Congress, Publication Board Project 
Wash. 25, D. C. Microfilm $3.75, phot 
stat $8.75. Laboratory analog of indus 
trial process and conversion from analog 
to industrial application. 


Nonmetallics 


EXPANDED, MONO-CELLULAR POLYVINY! 
CHLORIDE. D. S. Grief, U. S$. Chemical 
Corps, Chemical and Radiological Labora 
tory, Army Chemical Center, Md., 1953. 
PB 109771, 6 pp. Available from Library 
of Congress, Publication Board Project, 
Wash. 25, D. C. Microfilm $1.25, photo- 
stat $1.25. 


FRICTIONAL BEHAVIOR OF POLYETHYL- 
ENE, AND HALOGENATED DERIVATIVES 
Bowers, Clinton, Zisman, U. §S. Naval 
Research Laboratory, May 1953. NRL R 
4167, 23 pp. Available from Office of 
Technical Services, U. S. Dept. of Com- 
merce, Wash. 25, D. C. $.75. Investiga- 
tion of static and kinetic frictional 
properties of a group of unplasticized 
linear high polymers and copolymers 
Friction measurements on a_ Bowdet 
Lleben “stick slip’ machine were made 
for steel sliding on polymer, polymer on 
polymer and polymer on steel with bot! 
types of polymer. 


DETERMINATION OF PROGRESSIVE CORRO 
SION OF GLASS TANK REFRACTORIES 


MATERIALS & METHODS 
































ne 
\ 
5 | 


¥ 








For more information, turn to Reader Service Card, Circle No. 476 


NOVEMBER, 1953 ‘ 










































Wikye HEAT RESISTING 
ALLOY 


GRID TRAYS 


MORE LOAD- LESS DISTORTION - LONGER LIFE 


Do YOU Use PUSHER TRAYS— 
HAVE YOU TRIED THIS DESIGN? 


CORED HOLE 





THE MISCO PRINCIPLE 
OF GRID BAR DESIGN 


Grid intersections are cored 
horizontally and diagonally 
through the neutral axis. 
Metal thus removed from 
regions of low stress is 
added to areas of high 
stress, where it increases 
load wapacity, reduces dis- 
tortio..,, and gives much 
longer life. U.S. PAT. 
2242554. 





The one-piece grid type is simple, light and 
eimcient. The Misco patented grid bar feature pro- 
vides the strongest, most rugged tray construction 
yet devised. Users are enthusiastic reporting tray 
life up to 4% years. You get maximum endurance 


when Misco builds your equipm=nt. 


Michigan Steel Casting Co. 
DIVISION OF EBALOY, INCORPORATED 
One of the World’s Pioneer Producers of Heat and Corrosion Resisting Alloys 


1999 GUOIN STREET 
DETROIT 7, MICHIGAN 
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Herold and Maheshawary. Missouri Up}, 
School of Mines and Metallurey, p, 
1952, Re port No. 82, 30 pp {vail 
trom Unit t Missouri School Mine 


MECHANICAL PROPERTY TESTS ON (Cy. 
RAMIC Boonies. Battelle Mem last 
Columbus, Obto, 1950 Progr Repon 
n Air Force Contact. PB 1097¢ 8 pp. 
Available from the Library of ¢ mares: 
Publication Board Project, W a bh. 25 
D. C. Microfilm $1.25, photostat $125 
Research progress directed toward increas. 
ing knowledge of the load bearing char. 
acteristics of Ceramic Bodies. 


Nonmetallics 















COLOURATION OF SOME OPTICAL GLAssps 
BY X AND GAMMA RADIATION. AN A F 
R. E. Report. J. V. F. Best, Great Britain 
Ministry of Supply, Atomic Energy Re. 
search Establishment, Mar. 1953. Report 
AERE C/R 1125, 19 pp. Available from 
British Information Services, 30 Rocke. 
feller Plaza, New York 20, N. Y. $75. 


RUBBER COMPOUNDS USED IN SHock 
MOUNTING, DEVELOPMENT OF. TAurman, 
Rice, Taylor. U. S. Naval Researc! 
Laboratory. PB 109532, 14 pp. Available 
from Library of Congress, Publication 
Board Project, Wash. D. C. Microfiln 
$1.75, photostat $2.50. 
Joining 
DETERMINATION OF THE OPTIMUM Con. 
DITIONS FOR THE SEAM WELDING 0! 
0.031 IN. MONEL SHEET. G. M. Slaughter, 
Rensselaer Polytechnic Inst., 1949. PB 
109657, 23 pp. Available from Library 
of Congress, Publication Board Project, 
Wash. 25, D. C. Microfilm $2.00, phot 
stat $3.75. Variables of electrode force, 
timing cycle, wheel speed, welding cur- 
rent, and surface treatment isolated and 
analyzed. 


WELDABILITY OI CAST CHROMIUM 
MOLYBDENUM STEELS FOR SERVICE IN 
STEAM LINES AT 950 F. Pugacz and 
Rinebolt, U. §. Naval Research Labora- 
tory, 1949. NRL M3474, 24 pp. Avail- 
able from Office of Technical Service 
U. S. Dept. of Commerce, Wash. 25, 
D. C. $.75. Preheat and postheat tem- 
perature requirements for weldability and 
ductility. 


WELDABILITY TESTS OF HIGH TENSILI 
STEEL (Bu SHips WELDING Tests NO 
324 AND No. 325). Partial Report from 
U. S. Naval Research Laboratory. PB 
109507, 45 pp. Available from Librar) 
of Congress, Publication Board Project, 
Wash. 25, D. C. Microfilm $2.50, photo- 
stat $6.25. Comparison of relative weld- 
ability of nine manganese-titanium stecls, 
a manganese vanadium steel, a mild steel 


Coatings 


ELECTRODEPOSITION OF CHROMIUM AL- 
toys. A. Taboada, 1952. PB 109859, 36 
pp. Available from Library of Congress, 
Publication Board Project, Wash. 25 
D. C. Microfilm $2.25, photostat $5.00. f 


MATERIALS & METHODS 
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SPECIAL 


ELECTRICAL 
ALLOYS 
flo the 


“Steelmaker to the Electrical Industry” is a title we have k 
earned the hard way . . . by the sweat of research and Wor 
pioneering development. In this modern world of gauges 

and instruments, of automation, electronics and atomics, 

the heart of the design is so often some silicon steel, high- 
permeability alloy, or other special electrical material that 

we produce. @ When you need a steel to do what ordinary 

steels cannot do—whether electrically or in resisting corro- | 
sion, heat, wear or great stress, callonus. Allegheny Ludlum A 
Steel Corporation, Oliver Bldg., Pittsburgh 22, Pa. 


iiLable 


wW4&D 4558-8 


PIONEER in Specialloy Steels 


Allegheny Ludlum 


Warehouse stocks of Allegheny Stainless carried by all Ryerson plants 
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he he Combination That Solved This 


DIFFICULT FORMING PROBLEM 


Production time loss from failure of a plastic end cap to with- 
stand heat and stresses impelled the user of this part to consult 


PHOENIXSPUN for a solution. 


The problem was easily met by combining deep drawing and 
spinning from relatively light gauge cold rolled steel. A deep 
flared shape in which the draw actually exceeded the final dia- 
meter of the cap was developed, extruding the center hole at the 
same time the part was finally shaped on the lathe. 


Result—a greatly improved part, 
with a substantial reduction in re- 
placement costs for the customer. 






PHOENIXSPUN experience fre- 
quently shows that many types of 
metal parts can be formed more 


METAL SPINNING 
(Up to 108”) 


economically by a combination of DEEP DRAWING 

—_ Neg oe ae than (To 350 Tons) 

y either process alone. The most 

efficient method for your re- WELDING 

quirements can be analyzed by (Inert Gas, Arc, Oxy- 

PHOENIXSPUN engineers. Our Acetylene) 

guide will be your prints and FABRICATING 
% ee ASSEMBLING 






4719 N. 27TH STREET MILWAUKEE 16, WISCONSIN 


a 
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GALVANIC CORROSION THEORY ,,, 
ADHERENCE OF PORCELAIN Ena, 
GROUND COATS TO STEEL. D. G, 
t, Ww « Bee, Fe Gs Richmond, Vt N.H 
con, U. §. National Advisory ¢ 



















fOV Ae YORNANTICS, lune 1953 : 1( { 
2935 19 pp At ttlable 

Advisory Committee for Aer 

F St., Wash. 25, D. C. 


RECOUVREMENT PAR VOIE ELsEcrtpo) 
TIQUE Du FER PAR LE TITANE (Trrany 
ELECTROPLATING OF IRON) Seco 


PART. PB 109652, 14 pp. Availabl; ra 

Library of Congress, Publication B ar, / 
Project, Wash. 25, D. C. Microfilm $175 
photostat $2.50. Translated from 4h 
French original by Armed Services Te 
nical Information Agenc) Document Sey 
vice Center. Declassified Oct. 1952. 
UEBER DiE HARTE VON HaArtTCcHroy 
SCHICHTEN (ON THE HARDNESS OF Hagy 
CHROME COATINGS). H. Aren, 1953, PR 
109732, 16 pp. Available from Library 
of Congress, Publication Board Proje; 
Wash. 25, D. C. Microfilm $1.75, photo. 
stat $2.50. Translated and edited by F. A 
Raven from Metalloberflache, ausgabe 8 
Vol. 3 No. 5, 1951. 





Miscellany 
METALS CUTTING AND TOOL TEMPER: 
TURES. Carman, 1948, Rensselaer Pols 
technic Inst. PB 109828, 90 pp. Availabl 
from Library of Congress, Publicati 
Board Project, Wash. 25, D. C. Micro 
film $3.75, photostat $11.25. A review 
and correlation of available information 
on subject of metal cutting and tool life, 
compared with data gathered by a new 
testing apparatus and method for reading 
cutting temperatures at the tool work 
interface. 
BRITISH PRESSED METAL INDUSTRY: Ki 
PORT OF A PRODUCTIVITY TEAM FkoM 
THE USA WHICH VISITED THE UNITE 
KINGDOM IN 1951. Amglo-American 
Council on Productivity, 1953, 50 p) 
Available from Office of Technical Ser 
vices, U. §. Department of Commerc 
Wash. 25, D. C. $.75. 
TITANIUM NITRIDE CERMETS. Dave) 
Glabao, Lorey, New Jersey Ceramic Re 
search Station, Rutgers Univ., New Bruns. 
wick, N. J., 1952. PB 109701, 33 pp. 
Available from Library of Congress, Pub- 
lication Board Projeci, Wash. 25, D. © 
Microfilm $2.25, photostat $5.00. Several 
compositions of cermets based on titanium 
nitride investigated for strength in cross 
bending, oxidation and thermal  shoc 
resistance. Effect of processing tech 
niques evaluated. Titanium nitride cer 
mets containing chromium found to have 
best properties. 


INTERPRETATION OF NorTcHep-Bar IM 
pacT Test. C. E. Jackson, M. A. Pugat 
and F. §. McKenna, U. S. Naval Re 
search Laboratory, Nov. 1943. Repor 
PB109331, 30 pp. Available from L 
brary of Congress, Publication Boars 
Project, Wash. 25, D. C. Microfilm 
$2.00, photostat $3.75. Effects of testing 


temperature, notch dimension, test peed 
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7 WwW » « « When if’s needed most... the greatest cost- 
~~ Ming, labor-saving finishing development in a decade! 


i HROM 























F Har J manufacture metal parts of any kind — this great mew _ solute micro-exactness. Parts now being successfully SUPER- 
33. P3 onroach to finishing will give you ALMOST UNBE- SHEENED range in size from very small to large parts, such 
a ABLE COST REDUCTIONS. as jet engine blades and large gears. 
"bho, Iggheen Speed Finishing eliminates to a great extent previ- Typical savings range from 48% on a_ threaded cast iron pipe 
by B.A e-consuming operations like filing, grinding, pore pet 3s — to a 95% savings on a steel trigger with intricate con- 
| g, buffing. It does away with costly hand deburring, figurations. 


er hand operations requiring the use of large quantities _ SUPERSHEEN SPEED FINISHING is used by hundreds of 

ensive materials and extremely costly skilled labor. corporations, from the very small to the world’s largest. Among 
all types of metal parts — stampings, castings, forgings, them — GENERAL MOTORS CORPORATION, TIMKEN 
ed parts — FERROUS OR NON-FERROUS can be ROLLER BEARING CORPORATION, EASTMAN KODAK 
uneously finished by the SUPERSHEEN process to ab- CO. — Mail the coupon below for complete information. 





‘eilad 


review 





SEND 


rol life e world’s most complete and largest selling line of Finish- FOR YOUR 
a new fume Barrels, Fixture and Dual Action Machines and Handling 
quipment. Whatever your problem — from microfinishing rele) > 4 
all precision parts to cutting down large castings — Su- 

ersheen has the necessary equipment. TODAY! 


rmation 
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Imco SUPERSHEEN has a great selection of different 
ompounds — each for a specific type of barrel finishing 
process, This wide selection of scientifically combined 
ompounds makes it possible to choose one which can give 
pptimum results for a given job. 







Dat 






) Cee 





















































ALMCO 


_ Pub. ; ~~ COUPON 

D. ©. HiiThe Almco SUPERSHEEN line of abrasive chips is the — si © nag ee nase” ete ae BELOW 

evera: Bmost complete offered today. This great variety makes it 4 tio Pde 6 tout 

niut| MMPOssible to choose the PROPER TYPE of chip and the 

cr0s* ROPER SIZE for every type of barrel finishing. 

pan Il : ALMCO SUPERSHEEN : 

in REF NEW! EYE. Urininu ; Dep’t F-11 Albert Lea, Minn. ; 
have : js = q 

Please send Free Catalog “Advanced Barrel Finishing” 
52.PAGE CA TAL OG | and details about your Free Sample Processing and a 

IN i Free Engineering Service. i 

ugat BAR "€W 52-page catalog is GUARANTEED to open your eyes to ' Pa 
» ER FINISHING SAVINGS than you ever thought possible! J Nome es r 

ft $ the inside story of Advanced Barrel Finishing as never told j t 

a : Shows why SUPERSHEEN Equipment pays for itself in as i i 

ofl ‘s two months! A single unit replaces from 2 to 12 men. Address i 

sting NGS up to 95% on almost ALL types of parts with absolute Bc: | 

reed uniformity, fewer rejects, finer finishes! g City Sate } 
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) WORLD'S LARGEST SELLING LINE OF BARREL FINISHING EQUIPMENT—MATERIALS 
- AND COMPOUNDS, FREE SAMPLE PROCESSING, FREE ENGINEERING SERVICE 
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STEEL TUBING 
IS ECONOMICAL and QUALIFIED 


HERE’S WHY! Avon thin wall steel tubing—"“as welded,” hard 
drawn, or soft annealed—cures plenty of cost and production 
headaches... has successfully supplanted other types of tub- / 


ing—copper, aluminum, brass and steel,—where reliability, Mi 
performance and price all meet at the cross roads. 
Hundreds of diversified manufacturers specify Avon Fusion- 


weld Steel Tubing for its clean, smooth O. D... . for its . ! 













tensile strength, greater resistance to vibration and 
fatigue . .. extreme ductility and adaptability to the 
toughest tube forming operations . . . and for its hi- 
pressure tested advantages in hydraulic and pneumatic 
applications. 





Avon engineers can assist you in cutting cost angles— 
whether its in tubing by the coil, or by the car load. 


HERE'S HOW! Avon Fusionweld is produced by our 
own exclusive, hi-cycle, resistance welding methods 
to provide tubing of superior quality to serve the most 
critical needs for bending, beading, flaring, coiling, 
slotting, threading, knurling, perforating and swaging. 
That spells lower cost forming. Fusionweld tubing is held 
to closer tolerances on wall thickness—that guarantees 
uniform strength, less scrap loss! 

























The consistent tubular strength achieved by Fusionweld 
is due to its unique single wall construction .. . more 
uniform grain structure in both wall and welded areas. ~o,) 
That insures maximum resistance to tearing, cracking or 
checking at the weld or wall. Its smooth O. D. achieved by 
the new Fusionweld process likewise } 
provides an ideal surface for plat- 
“a? ing operations. These features, 


coupled with approval by the 
leading testing laboratories, plus a 

constantly expanding list of prominent 

tube users is your positive safeguard 
when specifying Fusionweld— "The 
Tubing With a Future.”’ 


He" O.D. to ¥"” O.D. Plain or Terne Coated 
We can fabricate tubing forms to your specifications. 

















AVON TBE WIVISION 


| HIGBIE MANUFACTURING CO. | 
gE 7 


ROCHESTER MICHIGAN 


For more information, turn to Reader Service Card, Circle No. 382 
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News Digest 





Powder Metal.... 


continued fron Page , 





| powder metals in Europe today, Sp, 
of the highlights .. . 

| Germany: H. H. Silbereisen g,; 
that his country used over 3000 top, 
of iron powder per month du ing the 
war, but is now using only 60 to 19 
tons per month, about 80% of whic, 
goes into machine parts; the balang 
is used by the chemical industry an 
for electrode production. German 
is at present the second largest pr. 
ducer of powdered metal in Europe 
turning out about 500 tons per month, 
of which about 4/5 is exported. He 
said the development of ductile allo) 
powders from molten state held great 
promise for the industry. Commercia| 
production of thin strip from pow. 
dered metal rolled between hot rollers 
and immediately sintered has me 
with success in Germany, and prog 
ress has been made in producing com. 
posite strip (such as copper on one 
side, iron on the other) by that 
method. Easton Metal Powder Co 
reportedly uses the process in the U.S 

England: C. J. Leadbeater of the 
British Ministry of Supply said he 
had no figures on production, but one 
or two firms in England were produc- 
ing ferrous and nonferrous powders 
commercially. He felt that progress 
in England was quite slow, partic 
ularly in ferrous parts, due to the con- 
servatism of British management. The 
Ministry of Supply is anxious to pro- 
mote the use of metal powder, be- 
cause of its material economy, but last 
year efforts to form a metal powder 
association in England failed due to 
lack of interest. The Ministry of Sup- 
| ply is sponsoring research work in the 
universities. 

British progress in the field of 
electronic powder metal application is 
more advanced, particularly in the 
field of ferrites and fine iron powders 
for permanent magnets. W. T. Dean 
of the Mullard Blackborn Works 
reported that barium ferrites were 
now in production at the rate of 1000 
to 1500 tons annually. Magnets of 
barium ferrites have been produced 
experimentally with a BH-max of 
4,000,000 and are expected to reach 
3,000,000 BH-max commercially. A 
problem, he reported, was obtaining 
oriented grains on a commercial scale. 
He. did not expect to see ferrites ‘¢- 

place the alnicos except in extremely 
| small sizes because casting large s12¢s 








MATERIALS & METHODS 
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FELT for GASKETS (1) 


There has to be a seal between the 
lid and body of electric power trans- 
formers, to exclude dirt and mois- 
ture, hold in the oil that insulates 
and cools. Felt is widely used for 


this purpose. 
~ 


~S 
> 
“~ 
~~ 
~~ 











FELT absorbs VIBRATION (2) 


To isolate spring-suspended gasoline 
tanks from the esis of trucks and 
absorb road shocks and weaving 
strains, felt pads are used. These 
give enough to protect the tanks, but 
not enough to disturb gas lines. 


FELT for LUBRICATION (3) 


Many locomotive journals are lubri- 
cated by felt, cut to fit the hub. 
Pumped oil is fed evenly, waste- 
grabbing eliminated. Length of life 
of the felt is estimated at 75,000 to 


100,000 miles of perfect lubrication. 





FELT for POLISHING (4) 


The final polishing operation on steel 
cutlery changes the finish from dull 


moved by felt polishing discs, fed 
with fine Lamy The di 


. discs are 
slotted for ibility. 











FELT in REFRIGERATION (5) 


In refrigerators and air conditioners 
there is usually a cosueue filled with 
a dehydrating agent. Felt is used as 
a filter to prevent small particles of 
the drying crystals being carried into 
the refrigerant line. 
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FELT CLUTCH FACING (6) 


Industrial sewing machines have a 
clutch, which must take hold quickly, 
yet smoothly and firmly. These 
clutches operate properly when 
faced with felt discs cut to size and 
> This is a frictional application 
of felt. 

















FELT for HONING (7) 


The cylinders of internal combustion 
engines are finished by honing. The 
honing head carries abrasive stones 
alternated with strips of felt, the 
latter greatly improving the quality 
of the surface obtained. 
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FELT for SHOCKS (8) 


Pneumatic carriers of both large 
and small sizes are in wide use. 
American supplies special felts 
for them. One type is used as a 
bumper head on the carrier to 
absorb shock on delivery; another 
is an air-pressure seal. 









FELT for 
FIRE EXTINGUISHERS (9) 


Hand-pumped fire extinguish- 
ers use felt washers for lubri- 
cation, for holding compres- 
sion, as a bumper for the 
upstroke, and as a cushion for 
the nozzle. American also 
supplies flame-proofed felt 
for airplanes, theatres, etc. 


AMERICAN FELT COMPANY 
24 Glenville Road, Glenville, Conn. 
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Please send me further information about the applica- 


tion circled above. 
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Here’s what mica Ta 


LAMINATED PLASTICS 


is doing for aviation progress! 


Aircraft manufacturers needed a pulley material that was light yet 
durable enough to withstand torturing cable loads at terrific speeds. 
MICARTA® proved to be the answer. Now over 50 million pulleys 
have seen service. 





What can Micarta do for you? 


Your particular problem may call for a material which will fight off 
rust, acids or corrosive atmospheres. Perhaps you need a light-tough- 
resilient combination of qualities. Whatever your problem is, it’s 
highly probable that you'll be able to choose your answer from among 
the dozens and dozens of pay-off qualities of this amazing material. 
For the complete story on this basic material just fill out the 
coupon below. J-06538 


you CAN BE SURE...IF is Westinghouse 


Westinghouse Electric Corporation © Micarta Division, Trafford, Pa. © Attention: L. A. Pedley 


micarta = ** mat 
is basic! ~~ 


es ____ Zone___ State 


Sir: (Please check one) 
[_] Please have your representative call 
[_] Please send me the complete facts on MICARTA 
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would always be less expel 





The European visitors e: 
particular desire to see Am 
duction techniques in actio 
itinerary planned for ther 
they would be exposed to a great ¢ 
of it before they return to aj] 
Europe on Nov. 7. The powder 
perts visited plants in New Yo, 


New Jersey area, Philadelp} ia. DP) Evi 
troit, Chicago, Columbus and Cle by 
land. 
Typical of the production pro 
that the visitors picked up on tl of : 


trip is American Electro Metal’; 
method for eliminating erosion dy; 
ing the impregnation of porous pox 
der metal parts. The company dey 
oped a simple, reuseable porous met; on 
“bridge” to feed a copper-moly| 
denum impregnating alloy to jet en 
gine blades pressed from powder 
metal. The bridge absorbs the e 
sion caused by the melting alloy, y¢ 
is easily knocked off the finished par | 
after heat treatment. 

The information and experienc: 
that this trip offers to the visiting 


, : W: 

European scientists might well be en. 

vied by American powder meta 

lurgists. Much of it will be availab ac 

in reports that the OEEC will compil ' 

after the project is completed b 
CC 
tc 
d 


MPA Reviews 
Outlook for Metal 
Powder Products 


A rapidly growing Metal Powder 
Association held its first Fall Mee 
ing, September 11 and 12 at White 
Sulphur Springs, West Virginia, an: ) 
there reviewed the outlook for met : 
powders and metal powder products 
All in all, the reports presented in- 
dicate that the industry is healthy an¢ 
that use of metal powder parts in both 
military and civilian products com 
tinues to increase. 

The outlook for metal powder parts 
in various applications was dis: usse¢ 
by a panel under the chairmanship © 
Robert Talmadge, Consultant Mr 
Talmadge predicted that it will n° 
be long before the price of stee! pow 
der will be less than that of finisheé 
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Plain Talk... 
about Baw«eurteE | olhyathhylene 


TRADE -MARK 

















| EvERY MANUFACTURER .. . every industry can benefit provides film and easily-heat- 
| Cleve. Ia by polyethylene’s remarkable combination of useful sealed bags for packaging 
ar properties and methods of fabrication—surpassing those fresh produce, frozen foods... 
mn their fof any other material in the history of plastics. al literally everything that can sell 
- ‘BP Baxevrre Polyethylene is a big plastic—big in its pres- better by the «ppeal of visibility and assured freshness. 
ne a ent uses, far bigger in its future uses. Remember, it is Already, in scores of other ways . . . for covering for 
es only ten years old. Industry has only scratched the sur- wire and cable... as an 3 
moly face of what it may do. additive for wax paper... £ 2 
jet 
powder Yet, already BAKELITE Polyethylene makes water pipe for soft, scratch- vy * 
= that answers a centuries-old preventing tool 
ed par search. It’s light in weight, won't cases and for 
nw rust or corrode, is smooth- an unlimited 
‘heat walled for full flow, and easy to install. future of other uses, BAKELITE Polyethylene has opened 
a BAKELITE Polyethylene started a revolution in pack- a new frontier to the imagination and ingenuity of in- 
_ aging with the unbreakable squeeze dustry. 
| bottle dispensing everything from 4 The plain fact is that Baxe.rre Polyethylene has so 
cosmetics to insect sprays, shampoos \. @z ~ many advantages that demand has exceeded supply. 
to lubricants, car washes to medicines NN a a But, much more is coming. Even now, new plants 
...jn colorful, styled packaging with , | are under construction 
dramatic sales and utility appeal. * Jp ict iaore to expand production. 
BAKELITE Polyethylene gives industry a new way to r 
I P Ne handle corrosives in carboys and 
* containers that are tough, shatterproof, Will you be ready when they are? You can be. Start 
) won't crush or leak, unaffected by most today, by writing for a copy of our free booklet, 
ha 1 chemicals... and so light in weight they BAKELITE Polyethylene. 
What <= bring important savings in shipping and It’s packed with facts and 
.. handling costs. illustrations of what this plastic 
- And for the food industry Bake.ire Polyethylene can do. Write Dept. SA-17. 
- 
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TRADE-MARK 
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BAK ELITE COMPANY, A Division of Union Carbide and Carbon Corporation [Tg 30 East 42nd Street, New York 17, N. Y¥. 
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FOR UNEQUALLED PRECISION 


in measurement, assembly, inspection... 









steel and may approach that of 5; 
iron. “The cost per pound of pro 
| duction decreases as the size of th, 
| plant increases and,” said Mr. 7,j 
| | madge, ‘today’s production plants ar 

| still extremely small compared ¢ 
steel. Furthermore new ways are be. 
ing found to produce good powde 
directly from ore and new method 
are being found to reduce today’s pro. 
duction costs.” ) 

Clyde Batchelor, Raybestos Map. 
hattan Corp., Inc., discussed friction 
materials made from metal powders 
and pointed out that with the advent 
of automatic transmissions and more 
powerful engines the use of this type 
of clutch and brake material is rap. 
idly becoming essential and should 
represent an expanding market for 
metal powders. 

The application of metal powder 
parts in washing machines and other 
household appliances was reviewed 
by W. A. Irvine of the Maytag Co. 
who stated that they are using metal 
powder bushings, gears and structural 
iron parts in such equipment because 
they offer considerable economy and 
precision as well as characteristics, 
such as self-lubrication, unique to 
powder metallurgy. 

Concluding the panel discussion, 
T. L. Robinson, Powdercraft Corp., 
pointed out that small iron castings, 
when required in limited quantities, 
can be very expensive, but that in 
many cases these are being economi- 
cally and satisfactorily replaced by 
metal powder parts, the textile in- 
dustry providing a typical example. 
Mr. Robinson went on to provide de- 
tailed comparative analyses of several 
specific examples. 

The iron powder outlook was dis: 
cussed by another panel consisting of 
chairman, G. H. Tulley, Metals Dis- 
integrating Co., John Dale, Charles 
Hardy, Inc., B. T. duPont, Plastic 
Metals Div. of National Radiator Co., 
and E. C. Kenney, Eckstrand & 
Tholand, Inc. They reported that 
there is now ample iron powder 
capacity to meet present demands and 
it appears that there will be idle fa 
cilities for possibly the next two 
years. Caution was therefore ¢x- 
pressed against reggae of iron 
powder production facilities which 
could result through false encourage 
ment by the government and other 

sol. large potential powder consumers, of 

Bausch & Lomb (ually (onl Instruments through non-factual press releases an¢ 
. promotional literature. 

: The nonferrous powder outlook 















































CONTOUR MEASURING 
PROJECTOR 


Save time, money, and materials by 
Spotting inaccuracies quickly and 
simply . . . with highest-precision 
measurements. You get angular 
measurements to + 1 minute of arc 
with a protractor screen, and direct 
linear measurements to + .0001” | 
over a range of 4” by 6” with the «@ 
cross slide stage. Dimensions, angles 
and profiles of production-run parts 
can be compared directly with a 
traced outline of the projected 
image of the master part, or with 
a scale drawing superimposed on 
the screen. Write for Catalog D-27. 
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UNEQUALLED cS felalelolae| 

















STEREOMICROSCOPES 
The finest optical system ever pro- 


TOOLMAKERS’ duced for stereoscopic work as- 

sures you precision accuracy in 
MICROSCOPE small parts assembly operations 

and in inspection of tools and 
finished parts. You get clear, 
sharp, three-dimensional images, 
and a wider area of focus than 
ever before. The magnified image 
is erect and unreversed, for easier 
interpretation by the average 
user. These sturdy, dustproof 
microscopes are extensively used 
in industry, either alone or in- 
corporated into machine tools. 
Write for Catalog D-15. 


for complete information on these ef- 
ficient optical aids. You may be paying 
many times over their moderate cost 


in lost time and rejects. Bausch & Lomb Optical Co., 
BAUSCH ¢ LOMB CENTENNIAL «©» 79323 St. Paul St., Rochester 2, N. Y. 





This sturdy microscope gives you 
one inch linear measurements to 
+ .0001” and angular measure- 
ments (with protractor eyepiece) 
to = 1 minute of arc. Operation 
is extremely simple and fast. 
Opaque and transparent objects 
of any contour can be measured. 
Write for Catalog D-22. 
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Sphero-Conical 


DIAMOND BRALE renetrator 


for Hardened Steel 


A. Minor Load Penetration 




















B. Major Load Penetration 


C. Linear measurement SURFACE. OE SPECIMEN 


of penetration increase | SEE ee 
Ea otraey 
tL . 


which “ROCKWELL*”’ converts 


to hardness reading 





MAG. x 125 


BRALE Penetrator Accuracy ls Proved 
in Wilson's Standardizing laboratory 


@ One point of hardness on the Rockwell C scale equals .00008” so pene- 
trator accuracy must be constant. That’s why Wilson maintains its Stand- 
ardizing Laboratory for testing on many test blocks and approving every 
BRALE penetrator. 

Each BRALE is precision ground to shape under high magnification 
and is accurate to the degree required for a research laboratory. Wilson’s 
BRALE Penetrator gives true readings at all points on the dial. To get 
the greatest accuracy from your hardness tester, see that it is equipped 
with a diamond BRALE penetrator. 


*Trade Mark Registered 


WILSON 
“*“ROCKWELL” 


- Write for literature and pati de). 
me. WILSON MECHANICAL INSTRUMENT DIVISION Hardness 
ay 


AMERICAN CHAIN & CABLE Testers 


he 
| Wy CA 
m8 WY 230-E Park Avenue, New York 17, N. Y. 


MAWK 
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WHEN IT’S 


Magnesium 


you want to KNOW ABOUT or to USE 
—send your inquiry to B&P, Detroit 








ROLLING INGOT INTO 
PLATE AND SHEET 


COMMERCIAL AND SPECIFI- 
CATION GRADES, from B & P’s 
own mill, F.0.B. Detroit. TREAD 
PLATE in non-slip diamond 
pattern. 


FABRICATION OF 
ASSEMBLIES 


B&P is a pioneer Magnesium 
fabricator. Modern machinery 
for forming, stretching, weld- 
ing, machining, stress-reliev- 
ing, painting and finishing (in- 
cluding HAE) is operated by 
experienced men. 


Your Inquiries Are Welcome 


Let us send you these folders: 


(1) all about Magnesium Plate and 
Sheet; (2) on B & P Fabrication 
Facilities and Services. 





ENGINEERING 
AND DESIGN 


“Will Magnesium work in this 
application?” ‘“‘Where?”’ “How 
much should we use?’ B& P 
engineers have years of ex- 
perience. B&P makes Proto- 


types. 





eeneweee0eoe21eoeuceeeeeeer#eesvee#ee#eee#ee#eee#ee#e#eee?#ee#ee#e#e#e#e#e#e#ee#ee#ee#e@#ee#eee#e#teee e 







LIGHTNESS 


BROOKS and PERKINS /ncorporated 


Manufacturers of Magnesium Products and Parts 


1960 W. FORT ST., DETROIT 16, MICH. TASHMOO 5-5900 
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was taken up by a panel compos 
of chairman, E. H. Klein, New Jers 
Zinc Sales Co., E. P. Palmer. « 

Co., G. H. Tulley, Metals Dis 

ting Co., and P. E. Weingart 
can Metal Co., Ltd. This discussio, 
brought out the fact that at presen; 
there is a great demand for ne non- 
ferrous powders to meet a variety o| 


special requirements. Particularly ey 
dent are the demands for special poy 
ders for ordnance items and for filters 


in such fields as oil refining, chemical 
processing and diesel engines. The 
panel predicted that this trend to spe 
cial nonferrous compositions would 
continue. 

The expanding application of pow. 
der metallurgy in ordnance was coy. 
ered by John D. Dale representing 
Frankford Arsenal, Philadelphia 
“The sintered iron shell rotating band 
development program is continuing, 
said Dale. ‘Along with the im 
proved quality and performance ot 
iron powders and parts made from 
them, revision to existing specifica 
tions are being considered carefully. 
Mr. Dale reported that since the last 
review of this topic, more than 2,000,- 
000 artillery shells have been fur. 
nished with sintered iron bands for 
issue to troops in the field. “It will 
be some time before all the reports 
are in concerning their performance 
accuracy and their effect on the life 
of the weapon,” he said. After some 
early disappointments, which might 
be expected in any new development, 
there has been not a single lot re- 
ported to be rejected from any pro 
duction lots at the proving grounds 
The 105 mm shell band has been re 
designed down to and including pro- 
duction tools and production method. 
The first large scale firing test of the 
new design is scheduled to start this 
month (Sept.). When the results are 
known it will be decided to what ex- 
tent sintered bands can be applied to 
that round. Excellent progress is be 
ing made and useful data should be at 
hand before the end of the year. 


The outlook for electronic iron 
powder cores was revealed by Henry 
L. Crowley Co., Inc. of West Orange, 
N. J. Among the reasons for the 
continuing extensive use of iron 
powder cores are: 1) greater efficiency 
through increased gain with lowef 
losses, 2) conservation of critical and 
restricted materials, 3) marked reduc 
tion in size and weight of electronic 
assemblies, due to the higher work- 
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SMALL LOAD of bars ready for 
j Virgo bath. Bars will then be 
a quenched, dipped in dilute acid, 

and hosed clean. Total processing 
time: 11 minutes. 


=f DESCALE, 
“am DE S AN D, 


non- 


: {| DEGRAPHITIZE 
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filters 


~F oin 11 minutes 


) spe 


ol with VIRGO® Descaling Salt 
pow. VIRGO® Molten Cleaner 
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band 

ing,” 
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e of 

from 
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ally.” _ ; ; ss 

ve The Hooker Process for descaling stainless and VIRGO DESCALING SALT—quickly, positively re- 

000.- alloy steels and for cleaning ferrous metal of any moves hard-to-touch scales produced on stainless 

fur- type is the quickest, simplest available. and alloy steels by hot rolling, forging, extrud- 

' * Use this Process on all forms of steel; castings; ing, casting, annealing. 

Will . ° . ° ° 

port forgings; fabricated parts; material to be salvaged. 

ance. It gives you a chemically clean, bright metal sur- VIRGO MOLTEN CLEANER—quickly, positively de- 

life face—with full dimensional stability—in minutes. sands and degraphitizes castings; removes grease, 

some in, Wiedimninn. co aes ae dias ; : 

; Ihe Process is non-electrolytic . . . non-toxic... dirt, chemicals, paint, rubber, enamel, atmos- 

ight Fea Mather a ieee a , me 

nent uses simple equipment... does not require clos¢ pheric corrosion and other impurities from all 

ym control... is easily adapted to your production alkali resistant metals. 

pro methods. For full details, mail the coupon or 

nds. write us today r ’ : 

n re- ¥ WE HELP YOU with 15 years’ experience in molten 

pro- salt bath descaling and cleaning. Complete en- 

hod. SEND FOR THESE BULLETINS . . . get the whole gineering, research, sales, and on-site operating 

the story on Virgo Descaling Salt and Virgo a ieddiodee tart of ae 

this Molten Cleaner—what they are, how they assistance are part Of our service. 

n'diee work, their advantages, how they fit your 

oe operations, and the Hooker services you en- 

5 eS: joy as a user of the process. Send for these proto eer rrr 5 

= bulletins today. | : r 2 | 

ba | Hooker Electrochemical Company | 
39 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. 7 

‘ron | Please send me Bulletins on Virgo Descaling Salt and Virgo | 

enty | Molten Cleaner. | 
| | 
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ing efhciency of iron core coil 


Bring STANWOOD your tough heat treating More recently, a new ferrit 





fixture, basket and container problems. netic material has greatly expanded 
| Experience to cope with any situation ... | the application horizon. With 
facilities to assure correct construc- times greater permeability ay 


tion and prompt delivery than that from conventional 


dered iron, this new material open: 
up startling size reduction and weight 
saving possibilities. 

The latest development in the field 

of permanent magnets as reported by 
Mr. Crowley and H. Delaney of the 
Henry L. Crowley Co., Inc., is a cer 
amic-base permanent magnet material. 
which is a lightweight, magneticall, 
hard, permanent magnet body con 
taining no critical raw materials, and 
therefore available for applications 
entirely divorced from essential clas 
sified products. It is produced by 
powder metallurgy methods and is 
QUENCH TANKS RETORTS adaptable to pressing in a wide variet\ 
"4 of contours and intricate shapes with 
| out need of machining. Further re 
viewing the electronic core industry, 
T. L. Moore, General Dyestuff Corp 
discussed the powder supply picture 
for electronic cores. 
4813 W. Cortland St. Chicago 39. Ill The first of the two-day session 
a was taken up by meetings of the 
Powder Producers Div., the Fabrica- 
tors Div., and the Electronic Core 
Div. each devoted to specific problems 
of the individual divisions. The meet- 
ing of the Fabricators Div. was of 
broad significance because it demon 
strated the value of equipment manu 
facturers and parts producers getting 
together to discuss their common 
problems. At this meeting, the sub 
ject of presses for producing metal 
powder parts was discussed and th 
press manu facturers present took away 
with them much valuable information 
on the needs and problems of the 
metal powder parts industry. Because 
of the success of this session, the 
Fabricators Div. plans to devote 4 
part of their next fall meeting to 
sintering problems and equipment. 
Furnace manufacturers, who are 
members of MPA, will be invited to 
participate. 


Typical STANWoop fixtures and containers 
that solved a problem are shown here— 
The Stanwood Heat Treating Equipment Selector 


shows others—send for your copy! 

















CARBURIZING FIXTURES 


BOXES 




















ALL METALS - ALL ALLOYS - ALL FORMS | 








is } bb5d01555555555-55554505555555555555555001 5555528 
i ee eeeeaaraeaaaereeatias see eene © +SGteser 





Correction 


In File Fact No. 260, “Nominal Com- 
positions of Typical High Strength Heat 
Resisting Alloys and Limited Stress Rup- 
ture Data’’, page 139, September 1953, 
the stress-rupture data given for the 
last two groups of alloys (Intermediate 
and Other Jet Engine Alloys) were de- 
termined at 1200 F instead of 1500 F 
A note to this effect should be inserted 
in the last two columns. 














305 Belmont Avenue, Brooklyn 7, N. Y. Dickens 2-4900 





For more information, turn to Reader Service Card, Circle Ne. 424 


214 MATERIALS & METHODS 









ed by 
it the 
a CCr 
erial. 
ically 
con- 
, and 
tions 
clas 
d by 
id iS 
riety 
with 

r re 
istry, 
orp 


+ 
(ture 


$sion 
the 
rica- 
Core 
lems 
reet- 
s of 
non 
anu 
ting 
mon 
sub 
etal 
the 
way 
tion 
the 
1use 
the 
e a 
— to 
ent. 
are 
1 to 


ite 


od 








NOVEMBER, 1953 


\ODERN METALS Need Modern Chemicals 


Investigate BsAi Fluorides and Fluoborates 


The Light Metal Industry Oo} 


1. Alkali Fluoborates (Ammonium, Potassium, 


Sodium) 


For use as purifying and melting fluxes, oxida- 
tion inhibitors, grain refining agents, and for 


heat-treating. 


2. Potassium Chromium Fluoride 
To introduce small quantities of chromium in 


aluminum alloys. 


3. Potassium Titanium Fluoride 


For grain refining and improved tensile 


strength. 


The Electroplating Industry 


serve critical plating metals. 


5. Sodium Acid Fluorides 


For use in acid plating baths. 


6. Magnesium Fluoride 


For use with chromic acid for surface treat- 
ment of magnesium. 


7 
Gray Iron Castings : iy 
Ae 


7. Potassium Fluoborate 


To increase fluidity, machinability and 
tensile and transverse strengths. 


FINE CHEMICALS 


REAGENTS 


AKER & ADAMSON | 


tine Chuimicile 


GENERAL CHEMICAL DIVISION J Address 
| City 


Allied Chemical & Dye Corporation 
40 Rector Street, New York 6, N. Y. 





SS 


4. Metal Fluoborates (Lead, Tin, Iron, Copper, 
Nickel, Cadmium, Indium) 
Electrolytes for plating baths; help increase 
plating output, lower operating costs, con- 


eT 
Steel _geiwwii- 
8. Sodium Fluoride —For rimming. 
J 


Powdered Metallurgy ~ 


9. Ammonium Fliluoborate 
To impart desired porosity. 


Other B&A Fine Chemicals 
for the Metal Industry: 


10. Acid Fluoboric 18. Boron Trifluoride, Gas 


and Various Complexes 
1}, Acid Hydrofivoric, 


Reagent 19, Chromium Fluoride 


: 20. Cuprous Chloride 
12. Aluminum Chloride, 


Solution 2). Ferrous Ammonium 
Sulfate 
13, Aluminum Fluoride, 


Crystal 22. Lead Nitrate 


23. Potassium Acetate 
14. Ammonium Acetate 


24 Potassium Biflvoride 


15. Ammonium Oxalate 95 Potassium Borate, 


16. Ammonium Sulfate, Tetra 


Purified and Reagent =>. Potassium Nitrite 


17. Ammonium Thiosulfate 27. Stannous Chloride 





Wa this coupon to your letterhead and mail today! 


hceianeientastiaetentantentantiontaniantantantieniaatanientantan 


| GENERAL CHEMICAL DIVISION, Allied Chemical & Dye Corporation, 40 Rector Street, New York 6, N. Y. 


Please send me information on the following B&A Product(s). ( Write in 
| number and principal use: ) 














| Name 


| Company 

















MM-11 
Zone State 
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SPOUT DRAWN PITCHER 
SAVED 3 OPERATIONS BY HYDROFORMING 


cau FOR HY DROFORMING 





Hydroforming saved 
one operation 


lS 


Hydroforming saved 
four operations 





Hydroforming saved 
three operations 





Hydroforming saved 
four operations 








134 TREMONT ST., EVERETT, 49, MASS. 


Industry can now use a new range of 
forms and shapes in the design of parts, 
because of the cost-cutting, deep-draw- 
ing ability of the Hydroform. 

Typical examples include: tapered 
blanks with special metal distribution, 
contoured and angular flanges, irregu- 
lar deep drawn shapes, reinforced self 
made beading and single operation 
combinations of tooling, where drawing, 
trimming and piercing are accomplished 
while forming. 





If you are redesigning for appearance, 
cost or function, or are developing new 
parts or products, find out about these 
new Hydroform facilities early. Send 
drawings or specifications for quota- 
tions, or write for reprint of article titled 
“Deep Drawing of Intricate Shapes.” 


Engineering Offices: 


Chicago, Cincinnati, Detroit, Fort Worth, Kansas City, New York, Los Angeles 


For more information, turn to Reader Service Card, Circle No. 474 


ROLAND TEINER 


COMPANY, INCORPORATED 


Tel. EVerett 7-7800 
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continued fron Page 4 


Offices and 25 Industry Divisio 
staft offices: 

1. The Office of Technical Se; 
which is the clearing house for ¢ 
ernment technical data, will also 4 
sist industry in voluntary produ 
standardization and in regional an 
local area development. The OTS jp 
cludes Area Development, Commo. 
dity Standards, and Trade Associ; 
tion Divisions. 

2. The Office of Small Busine 
is the focal point for liaison with the 
Small Business Administration. 


3. The Office of Distribution 
which is the center for retail, whol 
sale and distributive trades, will cen. 
tralize information on marketing and 
distribution programs and policies 


Industry Divisions 


The 25 Industry Divisions are de- 
signed to meet the needs of specif 
areas of industry in regard to defens 
production activities, mobilization 
preparedness and government ser 
vices that can be rendered in the in- 
terest of efficiency and economic sta 
bility. Each division will be headed 
by a division director, and the ma 
jority of division directors will b 
recruited from the ranks of indust 
to serve as WOC’s (without compet 
sation) on a six month rotating basis 
Supporting staffs, deputy division 
directors and government industry 
specialists will be supplied throug! 
civil service channels. 

The most important specific func 
tions of the Industry Divisions of the 
BDSA fall under the three main cate- 
gories of defense, preparedness and 
service to business. 

Defense functions will be: adminis- 
tration of the Defense Materials Sys: 
tem and provision for recommenda 
tions to the Office of Defense Mobi- 
lization on expansion goals, tax amor 
tization and domestic loans. 

Mobilization activities include: pat- 
ticipation in development of a Gov- 
ernment base program for industrial 
facilities in event of national emer: 
gency; collection of information for 
rating facilities to be protected 
against enemy attack; provision 0! 
assistance to the ODM for wartime 
industrial reorganziation. 

Business services function as 4 
official type of “‘lobby’’ providing 10 
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Vancoram Graina 


: Se @ wu 
“=F cuts conditionin 
icies 
are de. i costs, Stainless steels—particularly the higher alloy 


specil : grades—are prone to develop cracks and 
_ other surface defects during rolling or forging. 
1Zation 


“ 
a. | reduces rejects, Removal of these defects by chipping, scarfing, 


Lic sta grinding or trimming means loss of valuable meta! 
1eaded and higher unit costs. 


le ma 
rs p steps up A growing number of steelmakers are finding 


a se the answer to this problem in 


Vancoram GRAINAL Alloys, the same 


« 
basis 
vision production of multiple-element alloys widely used in the 


oa making of boron steels. Field reports indicate that 


the addition of GRAINAL appreciably improves 


ra 
func stain ess the steel’s hot-working characteristics, 
of the resulting in lower conditioning costs and 








a increased production. 

ietaie. steels Your nearest Vanadium Corporation office will 
s Sys welcome the opportunity to give you 

enda- additional details on this new application for 
ml GRAINAL Alloys. 

amor 

: par: 

Gov- A 

on VanapiuM Corporation oF AMERICA 

. i 420 Lexington Avenue, New York 17, N. Y. 

ae DETROIT » CHICAGO « CLEVELAND * PITTSBURGH 

rtime 

san Producers of alloys meta!'s and chemicals 

Pali 
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LOOK to Sinko Nylon 
to solve your Molded Parts Problems 


Especially those small, intricate shapes that require certain 
unique properties found only in Sinko NYLON. Such as: Toughness; 
Light Weight; Resilience; Resistance to Heat, Wear, and Abrasion; 
Electrical Insulation; Quiet Operation; Self-lubrication. 





Here are but a few of the many and varied applications of 
Sinko NYLON moldings: 


® Bearings, Washers 
© Coil Forms 
® Connectors 


® Gears, Insulators 

® Rivets, Screws 

® Rollers, Valve Seats 
® Wearing Surfaces 


SINKO molds all Thermoplastic Materials, including the remarkable new KEL-F . . . in sizes 
from 4 to 60 oz. A highly skilled staff of specialists, using the latest in modern equipment, 


will manufacture your injection molded parts and products with the utmost in accuracy, speed, 
and economy. 


Our services include Design and Engineering; Mold Construction; Metal-Plastic Assemblies; 
2 and 3 color Plastic Spraying and Painting; Hot Stamping; Vacuum Distillation Plating; Fabri- 
cating and Assembling. 


Let us make test samples of your parts from Sinko NYLON or other Thermoplastic; or if you 
prefer, we'll send you the raw material. 


SINKO MFG. & TOOL CO. 


3135 WEST GRAND AVE. . CHICAGO 22, ILLINOIS 





BRANCH OFFICES: 


HADDONFIELD, N. J. DETROIT 2, MICH. 
TOM MUCKENFUSS—261 Wayne St. JAMES TIFFT—512 Stephenson Bidg. 


MILWAUKEE 3, WIS. DAVENPORT, IOWA 
RICHARD P. VALLEE—2302 W. Clybourn St. WILLIAM R. VOSS—3818 Johnson Ave. 


For more information, turn to Reader Service Card, Circle No. 468 
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formation and advice to congres 
through administration officials with 
the objective of promoting industria} 
expansion and business progr 

They will: 


ess 
collect, analyse and 
distribute information on business ac. 
tivity to trade groups, industry and 
government agencies; evaluate poli. 
cies and orders of the Department of 
Commerce as they are reflected in 
business climate and operation ; assess 
the impact of government operations 
insofar as they impinge on the inter. 
ests of private business; and assist 
domestic business in its relations with 
other departments and agencies of the 
government. 

In somewhat simpler terms, the in. 
dustry groups will offer at least a 
starting point for members of specific 
industries who want to be heard in 
Washington, or who want informa- 
tion or action from the government 
relating to their business or technical 
field. 


The Industry Divisions of the 
BDSA are as follows: 


1. Agricultural, Construction and 
Mining Equipment 

2. Aluminum and Magnesium 

3. Automotive 


Building Materials and Construc- 
tion 

5. Business Machines and Office 
Equipment 

6. Chemical and Rubber 

7. Communications Equipment 

8. Consumer Durable Goods 

9. Containers and Packaging 

10. Copper 

11. Electrical Equipment 

12. Electronics 

13. Food Industries 

14. Forest Products 

15. General Components 

16. General Industrial Equipment 

17. Iron and Steel 

18. Leather Shoes and _ Allied 
Products 

19. Metalworking Equipment 


20. Miscellaneous Metals and Min- 
erals 

21. Power Equipment 

22. Scientific, Motion Picture and 
Photographic Products 

23. Shipbuilding, Ordnance, Rail- 
road and Aircraft 

24. Textiles and Clothing 

25. Water and Sewage Industries and 
Utilities. 


(More News on page 220) 
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NEW, COMPACT SINGLE UNIT 
UNIVERSAL TESTING MACHINE 


e Built as a single unit so that floor load is 
distributed over large area. 


e Overall dimensions less than two unit ma- 
chine (only 671%” wide by 27” deep). 


e More compact machine (indicator only 774” 
high and loading cage 73%" high). 


WITH ADVANTAGES OF 
TWO-UNIT DESIGN 


e Gage panel is supported separately by a 
framework which extends to the floor, pre- 
venting the shock of breaking specimens 
from being transmitted to the load indicator. 


¢ Therefore, recoil is not transmitted to the 
indicator and cannot jar the maximum hands 
out of position. 


* Friction of the maximum hands can be ad- 
justed to the maximum necessary for accur- 
ate indication. 


This low-cost Baldwin 60-H universal testing machine of 60,000 lb. capacity has many 
other advantageous features. For complete technical information please write for Bulletin 
4204 to Dept. 2123, Baldwin-Lima-Hamilton Corporation, Philadelphia 42, Pa. 


TESTING HEADQUARTERS 


BALDWIN -LIMA-HAMILTON 


General Offices: Philadelphia 42, Pa. + Offices in Principal Cities 
In Canada: Peacock Bros., Ltd., Montreal, Quebec 


For more information, turn to Reader Service Card, Circle Ne. 462 
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PRECISION 


INSTRUMENTS 


The Ward Leonard Electric Com- 


pany’s New Plunger Potentiometer- 


Type Rheostat, illustrated at the right, 


uses a sliding contact made of one of 


Ney’s Precious Metal Alloys. 


Paliney #7* Slider 


The J. M. Ney Company has developed a number of precious 


metal alloys which are fabricated into contacts, wipers, brushes, slip 


rings, commutator segments, and similar components for use in 


electrical instruments. These Ney Precious Metal Alloys have just 


about ideal physical and electrical properties, high resistance to tar- 


nish, and are unaffected by most corrosive atmospheres. Consult 


the Ney Engineering Department for help in selecting the right 


Ney Precious Metal Alloy which will improve and prolong the life 


and accuracy of your instruments. 


ISNYS3B 


* Reg. trade-mark 


THE J. M. NEY COMPANY « 105 Elm St., Hartford 1, Conn. 


Specialists in Precious Metal Metallurgy Since 1812 
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FOR THOSE FASTENERS YOU NEED 
MUST BE RIGHT — 


“SAQUE 


When high standards dic- 
tate the fastening of aluminum 
with aluminum, JAQUES nuts, 
bolts, screws, etc., are the answer. 
Cold-headed and heat-treated, 
JAQUES aluminum fasteners are 
light, strong, and durable. 


All non-ferrous metals and 
alloys, incuding naval brass, sili- 
con bronze and monel, can be 
furnished in standard and special 
parts. 


S9DBATTERYMARCH STREET, BOSTON, MASSACHUSETTS 
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Accordian pleats in the side o 


rammed ship offered engineers an Op: 


portunity to examine the behavior of 


welded seams under extreme stress. 


Damage in Ship 
Collision Reveals 


Weld Strength 


Ramming an oil tanker into the 
port side of a 7500 ton freighter is 
hardly an ASTM-approved methoc 
for testing the behavior of welded 
seams in ship construction, but it 
does offer a chance to see what hap- 
pens to materials and workmanship 
under conditions of unusual stress 
Engineers, studying the damage sus 
tained by the SS Loide Panama when 
she was rammed in a fog off the New 
Jersey coast, claim that the welded 
seams in the damaged area provide 
convincing evidence of the desire- 
ability of welded over riveted hull 
construction. 

Examination of the 25-ft deep 
puncture in the side of the Loide 
Panama revealed that the 7/8-10. 
welded plates fractured without rela- 
tion to the welded joints. Where the 
deck plating and hull plates had been 
virtually accordion-pleated by the 
force of the collision, the weld seams 
followed the 180 deg bends with n0 
signs of fracture. Examining eng!” 
eers felt that the damage to the ship 
was much more localized, considering 
the tremendous impact of the colli 
sion, than might have been expce<te* 
from a similar riveted hull. 

(More News on page 222) 
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NUTS DONT CRACK WHEN FORGED FROM 
YOUNGSTOWN SCRAPLESS NUT WIRE 


| 
| 
| 
| 


| 





— Here’s why 24 cold forge headers in this shop use 
th = a — Youngstown Scrapless Nut Quality Wire: Every step 
ie ic 2 a in the manufacture of this wire—from ore melting 
thod ; wee furnaces to final drawing operation is controlled by 

a ie a single steel producer—Youngstown—whose sole 
guide to production is customers’ requirements for 
cold process nutmaking. 

Each coil of wire is inspected, checked and re- 
checked for uniformity and high quality. The result 
is that Youngstown Scrapless Nut Wire expands with- 

when - : out cracking, produces a finished nut of smooth, 
Min te ' bright polish so desirable in a merchandised product. 
ded | Youngstown Scrapless Nut Quality Wire is fur- 
nished in wanted AISI standard as well as special re- 
sulphurized steels. Phone or write our nearest Dis- 
trict Sales Office. 
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* THE YOUNGSTOWN SHEET AND TUBE COMPANY 0.1.) 5b5 sie 


ted General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36. N. Y. 
7 PIPE AND TUBULAR PRODUCTS - CONDUIT - BARS - RODS - COLD FINISHED CARBON AND ALLOY BARS 
SHEETS - PLATES - WIRE ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK SPIKES 
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Porcelain Laboratory Mill Jars 









These McDanel Metal Covered Jars are unbreak- 
able in normal routine use. 



















That means longer life. While the price is competi- 
tive with the all porcelain jars the longer service 
spells out a distinct saving. 


Porcelain Linings have straight sides and may be 
easily and thoroughly cleaned. 


Made for both Roller and Cradle type mills. The 
Roller type jars have non-slip live rubber tires, which 
are so constructed to stay in place at all times. 

Other features include live soft rubber gasket with 


close fitting cover that may be tightened by hand— 
no danger of cracking cover. 


Write today for “‘McDanel 
Industrial Porcelains’’ catalog 





REFRACTORY PORCELAIN CO. 
BEAVER FALLS, PENNA. 


GRINDING BALLS . . . MILL LINING BRICK... 
MILL HEAD ASSEMBLIES . . . TANK & DRYER LININGS 
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Gov't. Removes 
Nickel Controls 


[he Business And Defe: Sa, 
vices Administration decontrolle; | { 
nickel effective Nov. 1, 1953. Whi | 

the action frees manufacturers and 
users of nickel from all distributioy 
and end use restrictions, the action a, 
this time may be a mixed bless ng it 
many cases. As reported last month 
nickel is almost critically short and 
releasing control on its use will hay¢ 
little effect in increasing the suppl 
available to most producers. There is 














not enough nickel in sight, either T 
this year or next, to provide for de. 
fense, stockpile and all civilian uses, ys 


particularly in the chromium-plate 
world of consumer goods. 

Secretary of Commerce Weeks 
claimed, ‘‘Decontrol of nickel will be 
a boon to thousands of small business 
firms, especially fabricators and ele 
troplaters. For two years small bus 
inessmen have complained that gov. 
ernment restrictions on nickel were 
causing them to lose business. W: 
have been working on the problem 
...Mmaking sure defense require 
ments could be met so small business 
could get its long needed break 
However, he added: “Revoking th: 
control order does not in itself ind 
cate an increase in the overall suppl) 
of nickel for non-military uses... 
does mean that hereinafter producers 
...can use without restriction th 
metal they purchase in a free marke! 
for making goods they expect the pub 
lic to buy.” 

The government order for freeing 
nickel is almost entirely across the 
board. BDSA revoked the entire 
order M-80 with the exception of the 
part relating to columbium and tan- 
talum, strategic metals which will re- 
main under allocation and end-use 
control. The revocation removes all 
restrictions on the use of nickel, 
nickel silver and nickel bearing stain- 
less steel. It also relieves industry of 
the burden of filing National Produc- 
tion Authority forms relative to the 
use of nickel and nickel bearing 
alloys. 

Adequate provision has been made 
to ensure that all nickel requirements 
of the military services and the AEC 
will be safeguarded by the defense 
materials system. Stockpile requifé- 
ments will continue to be filled by 
procurement contracts. Both military 
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Typical Van-Cor 
pipes and fittings 
fabricated to specifi- 


cations by Van Dorn 
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INDUSTRIAL PLASTICS — 


V Both Chemically Resistant and 
Impact Resistant Types 


V Tensile Strength of Aluminum, 
with one-half its weight 


V Readily Formed, Machined, 
Drawn Molded or Welded 


AVAILABLE FORMS 


SHEETS . . . .%&’”’ through 1” 

., 2 eee 4" through 6” diameter (10 ft. lengths) 
ROUND BARS . %’’ through 2” diameter (10ft. lengths) 
WELDING ROD .%”’ and \,”’ diameter 


TYPICAL APPLICATIONS 


Van Dorn fabricates its Van-Cor rigid non- 
plasticized polyvinyl chloride into such prod- 
ucts as: Ducts, Hoods, Chemical Tanks, Tank 
Liners, Plating Racks, Fume Stacks and Piping. 


WRITE FOR ILLUSTRATED BULLETIN 
AND SPECIFICATIONS 


INDUSTRIAL DIVISION OF 


COLONIAL PLASTICS MFG. CO. 





SUBSIDIARY OF 


THE VAN DORN IRON WORKS CO. 


2685 East 79th Street 7 
— 


Cleveland 4, Ohio 
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lf You Want the Quality of 
the TEST BAR in Your Castings! 


Specify FRONTIER 40-E 


ALUMINUM ALLOY! 


Ordinarily the physical properties of an 
aluminum - alloy casting are less than 
those of a separately-cast test bar. 


But 


because of the special qualities of FRONTIER 
40-E—the non-heat-treated aluminum alloy—you 
can be sure that the same high qualities which 
show up in the test bar will appear uniformly 
throughout a large casting. The following tables 


tell the story: 





40-£ Step Block Casting Cut Into 47 T22t Sors—Physical Properties of each Shown in Squares. 























































































































1 6 i7 |e |e | Jat j12 14/15 ve 17 18 
YS.) 22.5 6 20.5) 22.0) 20.8] 21.0] 21.8| 22.5] 23.0] 23.4] 23.0] 25.0] 23.8| 22.5] 23.5] 24.6 
TS. | 38.3 71 33.8] 346.01 33.8] 32.5| 33.5] 34.5| 34.0] 37.2| 37.8| 39.0/ 36.8| 36.5) 36.7) 40.0 
ei. | 12.5 7.5| 7.5| 8.0] 7.0] 7.0| 7.5| 7.0| 8.0 8.5| 7.5| 8.0] 7.5|10.0 

30 129 |28 |27 |26 |25 23 |22 |2% |20°\19 
y.S. | 22.0|23.0/22.5| 21.5 |22.5|23.5 |22.5 }22.5| 23.5| 23.8] 22.8| 23.8 
TS. 136.3135.3 (35.3 |35.0 (35.0 /37.3 (34.5 |32.0|32.5|32.5| 35.0] 38.3 
Ei. 110.0] 6.0] 9.0] 7.5] 7.5} 6.0 5.0} 5.0] 5.0] 7.5] 7.5 
32 |33 |34 |35 |36 
Pape HER EH EE ES 
Separately-Cast Test ei. | 8.0} 5.0| 5.0] 5.0] 7.0] 8.5 
Bar Properties 41 |40 |39 |38 |37 
Y.S.| 23.3] 23.7| 23.0] 23.2| 23.0] 22.5 
NAT. AGED Y.S. 23500 ier ger et er br 
21 DAYS T.S. 36600 
El. 7.5 
PROPERTIES OF CASTING (BASED ON TENSILE STRENGTH READINGS) 
Maximum Minimum Average 

Y.S. 25,000 22,500 22,700 

T.S. 40,800 32,500 35,500 

El. 11.0 5.0 yf 

Write TODAY for full S.A.E 310 


details chout Frontier 

40-E Aluminum Alloy 
. including FREE 

DATA BOOK, 









A. S. T. M. B-26-50T Alloy ZG-61A 
( Castings ) 
A.S.T.M. B-179-51T Alloy ZG-G1A 


Federal 
Navy 


(Ingots ) 


-B-60la Comp. 17 
-B-601a Comp. 17 


os 46A-1-Class 1 
Air Corps QQ-B-601a Comp. 17 


FRONTIER 
BRONZE CORPORATION 


4874 Packard Road, Niagara Falls, N. Y. 
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Some good wee ! 


to know about 
metal Cleaning 


Which : 
fw —_—— 
metal-cleaning job 
would you like 

to improve? 


Listed below are some of the 
operations discussed in Oakite’s 
new 44-page illustrated booklet 
on Metal Cleaning. Please check 
the list. Then let us show you how 
Oakite materials and methods 
can give you better production 
with greater economy. 


beams) 


OAKITE PRODUCTS. INC. | 
32H Rector St., N. Y. 6, N. ¥- 

Tell me (without obligation on my 
part) about Oakite methods and 
materials for the following jobs: 








[] Machine cleaning 
0) Electrocleaning 
[] Pickling 
[] Pre-paint treatment 
[] Paint stripping , 
[] Steam-detergent cleaning 
[] Barrel cleaning 
[] Burnishing 
[] Rust prevention 
[] Send mea FREE copy of your 


booklet “Some good things to 
know about Metal Cleaning 


eyauite WNDUSTRIAL ¢, fan, 


Are Tet @2Fe 096. ©. o Fat Ore yvet 
*IALS « mernoos * *** 

Technical Service Representatives Located in 

Principal Cities of United States and Canada 


For more information, Circle No. 390 
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[] Tank cleaning ) 
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and stockpile needs will, of course, 
have priority over civilian uses, so the 
net effect of the order is to free what- 
ever nickel is left over after strategic 
requirements are filled to the distribu- 
tive discretion of free market compe 
tition. Undoubtedly, this will permit 
some fabricators to use nickel in in- 
stances previously forbidden, but the | 
net effect may put a serious pinch on 
some manufacturers and fabricators 
who have been using nickel in large 
quantities under regulations which 
exist now. 

The nickel decontrol move by the 
Business and Defense Services Ad- 
ministration is the first step in the 
Defense Materials System by the new 
Commerce Dept. agency as reorgan- 
ized on Oct. 1. The new agency 
plans to continue the defense and 
mobilization functions which have 
been left over from the abolished 
National Production Authority. 


Stapled Aluminum 
Tested By N.B.S. 


High strength aluminum sheet can 
be stapled with galvanized steel wire 
and still maintain a high degree of 
corrosion resistance to marine atmos- 
phere, according to tests recently com- 
pleted by the Bureau of Standards. 

The speed and economy of gal- 
vanized-wire-stitching for joining | 
aluminum sheet has resulted in new 
and more widespread uses. Origi- 
nally used for joining non-load bear- 
ing partitions in aircraft, stitching 
proved practical and economical in 
applications such as motor bus inte- 
rior panels and insulated wall panels 
in the building field. 

In corrosion tests, stapled sheets 
of 24S-T3 high strength aluminum- 
copper-magnesium alloy and alclad 
24S-T3 showed satisfactory corrosion 
resistance for service in marine at- 
mospheres. However, only the alclad 
alloy showed sufficient corrosion re- 
sistance for service use involving fre- 
quent wetting by sea water. The 
plain alloy deteriorated quite rapidly 
in tidewater exposure tests. 

Tests were conducted by the NBS 
over a 37 month period. Stapled 
panels were exposed to marine at- 
mosphere and tidewater with peri- 
odic observations after 6, 11, 22, and 
37 months. 


(Continued on page 226) 














FOR MEN 
WHO USE 
WIRE MESH BELTS! 


Fa 


HERE’S WHY LEADING MANUFACTUR. 
ERS SPECIFY CAMBRIDGE” WIRE MESH 
CONVEYOR BELTS. 





ACCURATE CONSTRUCTION — every 
step of the construction of your belt is 
carefully controlled so that the finished 
belt meets specifications for size, mesh 
count and mesh opening. Even the 
welds at the edge of the belt are speci- 
ally inspected to give you maximum 
protection at this most vulnerable part, 


RANGE OF SPECIFICATIONS — 
whether you’re handling small light- 
weight parts such as needle bearings or 
heavy bulky-parts such as automotive 
forgings or castings, there’s a Cam- 
bridge wire belt specification to meet 
your needs. Even processing through 
heat, acids or quenching solutions is a 
snap when the proper metal or alloy is 
chosen for fabricating your Cambridge 
wire mesh conveyor belt. 


EXPERIENCED ENGINEERING SERVICE— 
the combination of trained engineers 
both in the Cambridge plant and on our 
Sales Staff is your assurance that the 
belt recommended for you is the right 
belt. Cambridge engineers can assist 
you in any phase of conveyor belt 
usage . . . conVeyor design, plant lay- 
out, equipment specifications, etc. 


P. Ss. 


IF YOU DON’T USE WIRE MESH BELTS, 
you'll do well to find out how they can 
cut costs and boost output by combin- 
ing product movement with processing 
in your plant. For information write 
direct or call in your Cambridge field 
engineer. See ‘““Belting-Mechanical” in 
your classified telephone directory for 
the Cambridge man nearest you. 











Typical Cambridge Belt Weavers, Balanced 
and Rod-Reinforced, are widely used for 
many processes which can be combined 
with movement. Other Weaves available. 


FREE WIRE BELT MANUAL 
Gives data on design, in- 
‘tallations, construction. 
Write for your copy now. 


The Cambridge 
Wire Cloth Co. 





OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


For more information, Circle No. 342 
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Gordon Smith & Company, Bowl- 
ing Green, Ky., air compressor 
manufacturer, formerly used sand 
castings for valve bodies and other 
parts of its Model 105-S Com- 
pressor. This required machining of 
the small ports and slots on a ver- 
tical milling machine. 

Now, with O. P. C. plaster mold 
castings in manganese bronze, 
these slots and ports are cast. Only 
slight finishing is necessary on 
these castings — thus saving over 
$2.00 per valve body, with similar 
savings on intake bumper and dis- 
charge bumper castings. 


$2.00 Saving on Compressor Valve 
Bodies with Ohio Precision Castings 





In like manner, O. P. C. crafts- 
men, with their vast skill and ac- 
cumulated experience, are ready 
to help you save time and money 
on your production, assembly or 
experimental work by the use of 
Ohio Precision Castings. 


Write today for your copy of 
O. P. C. Job Study Brochure on preci- 
sion casting applications—no obligation! 
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Plaster Mold Castings made from 


BRASS * BRONZE * ALUMINUM © BERYLLIUM COPPER 























Famous Holes 





standardize on standard 


UNBRAKO 


SOCKET CAP SCREWS 
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Perforated Holes 


The coin hole in the piggy bank and the perforated 
holes purchased from H & K have much in common 
as they both provide a means of saving money. Our 
extended and modern facilities make it possible to 
produce quality perforating at lowest prices. 


Knurled heads for 
sure finger grip and fast 
assembly; accurate hex sock- 

ets for positive, non-slip internal 
wrenching; made of heat treated alloy 
steels. Fully formed threads, Class 3 fit. 
Controlled fillet and continuous grain flow 
assure unusual strength. Available in stand- 
ard sizes from #4 to 1” in a full range of 
lengths. Stocked by your local industrial dis- 
tributor. To save time and money, write for 
UNBRAKO Standards. SPS, Jenkintown 60, Pa. 


For the escape of sound, light and air; for cleaning, 
sizing, filtering and straining; for guarding 
ventilating and decorating there is no material so 
uniform, accurate and easy to keep clean as H & K 
perforated metal. 


From our great range of hole sizes, shapes and 
spacings you will be able to select perforations for 
your needs remembering that “If it can be per- 
forated H & K can perforate it’. 





Che Hak Gear : A START FOR THE FUTURE 





ela @laleliclak-a ola A | 
H INGTON < NOG Tide UNBRAKO SOCKET SCREW DIVISION 

5671 Fillmore Street, Chicago 44, Ill. PR a | 

114 Liberty Street, New York 6, N. Y. obligation. } HEMRINTOWN Gy PERNSTLVAMA 
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DIL: FREE 


SELF-LUBRICATING 





£ 
o 
cad 


by 


Sy 
Epe ome 


Widely Used Where Ordinary 
Oil Lubrication Is 
Impractical or Impossible. 


EXCELLENT DURABILITY © CONSTANT 
CO-EFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
souipiries on cansomizes @ OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE AND OTHER LIQUIDS © EXCEL- 
LENT FOR CURRENT-CARRYING BEARINGS 


GRAPHALLOY materials are also in wide use for oil- 
free, self-lubricating piston rings, seal rings, thrust 


washers, friction discs, pump vanes etc, 


OTHER GRAPHALLOY BRUSHES 


PRODUCTS 





For applications requiring low 
electrical noise, low and con- = 
stant contact drop, high current 

density and minimum wear. 

Used for SELSYNS, DYNA- CONTACTS 
MOTORS, SYNCHROS, ROTA- 

TING STRAIN GAGE pick-ups 

and many other applications. 

Brush Holders and Coin Silver f 
Slip Rings also available. 











1010 NEPPERHAN AVENUE * YONKERS, NEW YORK 


([) Piecse send date on Grophatiey Oil-Free BUSHINGS. 
[[] send dote on BRUSHES ond CONTACTS. 





NAME & TITLE 
COMPANY 
STREET 
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Aluminum alloy sheets stapled 
with zine coated steel wire show satis- 


factory corrosion resistance after 37 
month exposure to marine atmosphere. 
Illustration shows condition of staples 
and sheet after test. 


When exposed to marine atmos- 
phere only, neither the clad nor un- 
clad alloys showed much evidence 
of corrosion attack during the entire 
37 month period. Staples on both 
materials maintained a coating of 
grey corrosion products, indicating 
that zinc or zinc iron layers were still 
present. None of the staples were 
significantly pitted, and while some 
evidence of pitting showed up be- 
tween the joined surfaces of the un- 
clad material, no intergranular or 
stress corrosion was found. In the 
case of the alclad sheets, minor pitting 
occurred only slightly in some areas 
of the joining surfaces, but in no case 
had pitting progressed to even half 
the thickness of the clad layer. 
Crevice corrosion was very mild, and 
only insignificant amounts of corro- 
sion products were found between 
the joint surfaces of the unclad 
panels. 

On exposure to tidewater (inter- 
mittent immersion) the unclad panels 
deteriorated rapidly. Within 6 months 
the zinc coating was completely re- 
moved from the staples by sea water 
and by the end of the 37 month 
period the area of the staples was 
severely corroded and cracked. 


The alclad panels, on the other 
hand, resisted attack to a much 
greater extent. The corrosive attack 
on the zinc coatings of the staples 
was much less severe and at the end 
of the testing period some of the zinc- 
iron alloying layers were still present 
and the underlying steel had barely 
begun to pit. The interfaces of the 
panels showed little evidence of 
crevice corrosion and no attack on the 




















Wa wei 
know about the 


Moly-sultide 


A LITTLE BOES A LOT 


LUBRICANT? 


You may have heard 
about a highly suc. 
cessful solid-film lu- 
bricant which is giv. 
ingremarkableresults 
in the shop and in 


| | the field. 


In one 40-page 
booklet we have col- 
lected 154 detailed 
case-histories de- 
scribing how difficult 
lubrication problems 
have been overcome 
by molybdenum sul- 
fide. If you wish to be 
up to date about this 
solid-film lubricant, 
write for a free copy 
now. 


THE LUBRICANT OF MANY USES 


Moly-sultide 


ALITTLE DOES A L0T 


j 


Climax Molybdenum Company 
{ Fifth Avenue 


York City - 36-N-Y- 












SEND FOR THIS FREE 
BOOKLET TODAY 


For more information, Circle No. 409 
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“yOUR COST PER FINISHED ARTICLE IS THE TRUE COST OF YOUR 







































Got a problem? 
Let our cleaning 
experts help you! 
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LEANER’ 


ef Gloom had settled over the ‘‘Super's”’ office. Inspection 
@# was rejecting bumper after bumper because of tiny defects 
marring its gleaming finish. 

To make matters worse—ALL the usual test methods failed 
to disclose the cause of the rejects. 

Finally — Northwest was called. A “Cleaning Specialist’ 
rushed to the scene. His methodical check of the cleaning and 
plating operations revealed nothing amiss. 

Retracing his steps, the Northwest ‘“‘Cleaning Specialist’ 
found ‘‘HER’’. A cute blond—busily racking bumpers—with lovely 
hands encased in gloves held together with liberal strips of zinc 
oxide tape. 

Here was the culprit. Her taped gloves left invisible traces 
of rubber-like adhesive on the parts after they had been cleaned. 
A new pair of gloves and production returned to normal. 

This little episode illustrates our point that Northwest's 
“Cleaning Specialists’’ are not only cleaning experts in a technical 
sense, but practical production engineers as well. 

Any one can give you a cleaning compound that will do a 
job of sorts, but a Northwest ‘‘Cleaning Specialist’ will give you 
the right cleaner to keep your line running smoothly. This is the 
reason so many plants rely on Northwest Chemicals AND SERVICE. 
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Reduce WEIGHT 
Increase STRENGTH 
Cut building costs with... 


HEXCEL 
HONEYCOMB 






SISSON OSS 
This is man-made honeycomb 
When properly fabricated into a sand- 
wich structure it becomes the strongest, 
lightest structural material yet devel- 
oped. It is readily bonded to metal, 
glass, wood, and other face materials 
for both interior and exterior use. 

Hexcel Honeycomb, pioneered and 
proved in the aircraft industry, is now 
ready for use by fabricators as a basic 
core materiai in doors, panels and other 
parts of buildings, trucks, trailers, and 
containers. 

You will find you can lower weight, 
mcrease strength and reduce over-all 
building costs by using sandwich struc- 
tures fabricated of Hexcel Honeycomb. 





Hexcel Honeycomb 
is available in sev 
eral cell sizes and 
densities. The 3/16 
cell size at left 
was bonded to 
aluminum 





sand- 


wich skins with adhesives, eliminating rivet. 
reducing 


ing and bracing and weight 
substantially, ; 
Porcelain Enamel Sand- 
wich illustrates rigidity 
and smoothness of sand- 
wich structures fabri- 
cated with Hexcel 
Honeycomb. 





LEARN MORE ABOUT HEXCEL HONEYCOMB! 


Write for: “STRUCTURAL HONEYCOMB for 
SANDWICH CONSTRUCTION” 


HEXGEL PRODUCTS CO. 


Distributors of Honeycomb @ manufactured by 
CALIFORNIA REINFORCED PLASTICS COMPANY 
Dept. M, 955 Sixty-First St. @ Oakland 8, Calif. 


STRUCTURAL 


HONEYCOMB 
in ALUMINUM » GLASS FABRIC + COTTON FABRIC 


For more information, Circle No. 485 
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core material at 22 months. At 37 
months the core showed some pitting 
and in isolated instances evidence of 


stress corrosion. 





After 37 month exposure to intermit- 
tent immersion in sea water, the alclad 
stapled joint (top) is still secure while 
the unclad joint (below) has deterio- 
rated beyond use. 


While corrosion resistance to ma- 
rine atmosphere is satisfactory in both 
clad and unclad stapled sheet, evi- 
dence of some degree of crevice cor- 
rosion at the joining faces of the 
sheets indicated that even longer life 
for the joint is possible if a protective 
coating is applied to the joining area 
of the sheets. A non absorbing type 
of sealing compound or paint applied 
to the joints either during or after the 
joining operation will result not only 
in maximum service life, but also in 
a leakproof seal, which is often re- 
quired in aluminum sheet applica- 
tions. 


Pilot Plant Proves 
Continuous Casting 


Four years of pilot plant operation 
of a continuous steel casting system 
has proved that the process is com- 
mercially practical, according to Al- 
legheny Ludlum Steel Corp. The 
corporation announced that plans are 
now underway to build a continuous 
casting plant'on a commercial scale 
as a result of experience gained in 
the pilot stage. 

The new continuous casting plant 











INCREASE METAL FINISH, 
COLOR AND LUSTER .., 
REDUCE OPERATIONAL 
TIME CYCLES AND COSTs! 


with a small quantity of the new, 
effective LORCO Barrel Finishing Com. 
pounds. They yield exceptional meta) 
color and luster, while assuring you of 
uniform, low micro-inch finishes and 


adherence to very close tolerances. 


LORCO Compounds, employed in mod- 
ern media, enable you to remove excess 
metal in greatly reduced time cycles, 
eliminate surface imperfections, and 
tumble parts which previously could not 


be tumbled. 


LORCO Compounds cover a much wider 
range of application within a specified 
family of metals and alloys, They will 
often clean, degrease, deburr, color 
and finish, all in one operation . . 

and at the same time, leave your media 


and equipment remarkably clean. 


Free working samples of most LORCO 
Compounds will be furnished to you 
Also, Lord Chemical 


Corporation will pro- 


upon 


request, 


cess sample parts for 
your approval, and 
give you technical 


services and recom- 


without 


mendations 


obligation. 


(rite Today, 


for our new, fact-filled Cata- 
log. In it you'll find our 
Rapid Application Index, 
characteristics, descriptions 
and field data on all 
LORCO Compounds. 











LORD 
CHEMICAL CORPORATION ' 


COMPLETE LINE OF 
____ BARREL FINISHING COMPOUNDS 
_ ALL TYPES OF TUMBLING BARRELS 
INCLUDING BENCH MODELS 
MEDIA AND AUXILIARY 
EQUIPMENT 


2068 S$. QUEEN ST., YORK 3, PA. | 
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If Henry Hudson 


could see it now... 


To Henry Hudson who first explored it, the 
Delaware River was a possible passage to the 
wealth of the Indies. Little could he have foreseen 
that on the banks of this great river there would 
one day arise an industrial empire that would 
surpass even his wildest dreams of Eastern riches. 


Delaware Valley, U.S.A. it has come to be known 
~—America’s fastest growing industrial area 





a 
ross section of both the nation’s industry and 
many of its best known names. 












CF&1 is proud that its steel and steel products mill 
at Claymont, Delaware is located in the Delaware 
Valley. Our future plans for expansion of produc- 
tion facilities will contribute still further to the 
development of this “valley of opportunity.” 


1971 


CLAYMONT STEEL 


CF 
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STOP 


HOT-DIP 
GALVANIZING 


Send your iron and steel prod- 
ucts to o member of the Ameri- 
can Hot-Dip Galvanizers Asso- 
ciation. His years of experience 
plus collective know-how as- 
sure you of a top quality job— 
if it's iron or steel have it 
Hot-Dip Galvanized. 


ta = ‘yy 
oy, wy 
? Sacramite®® 


Send for 
Free 
Booklet 


ee ee ee eee 


American Hot Dip Galvanizers Association 
1507-A lst National Bank Bidg., Pgh. 22, Pa. 


Print 


Nome 





Firm 





Address 
City 
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News Digest 





will pour billets, slabs and rounds 
directly from molten metal, elimin- 
ating ingot, soaking pit, and bloom- 
ing mill operations required in stand- 
ard steel production operations. 

W. B. Pierce, vice president and 
technical director of Allegheny Lud- 
lum, revealed his company's plans 
for the continuous machine in a paper 
delivered before the Regional Meet- 
ing of the Iron and Steel Institute. 
He said the new plant under consid- 
eration has a mold cross-section of 
approximately 150 sq in. and is de- 
signed for a casting speed of about 
120 in. per min. At that rate the 
unit would produce at least 20 tons 
per hour as a single unit. He added 
that it was entirely logical to make 
a multisection unit casting several 
billets simultaneously, with corre- 
sponding increments in the casting 
rate of the system. 

The pilot plant was installed in 
April 1949. It is basically a Rossi- 
Junghans machine similar to con- 
tinuous casting installations in the 
brass industry. It utilizes the Jung- 
hans principle of the oscillating 
mold, in which the mold travels with 
the bar for a short movement, then 
snaps back to its original position, 
giving a stripping action to free the 
hardening melt from the side of the 
mold. The mold itself is copper — 
water cooled and chrome plated 
where it contacts the hot metal. Bil- 
lets and rounds of most common 
alloy steels up to 15 x 3 in. were pro- 
duced consistently in high quality 
during operation of the pilot plant. 

The mold is supplied with hot 
metal from an induction furnace at 
the top of the pouring tower. In the 
commercial installation the furnace 
would be replaced by a heated ladel 
to prolong operation between repair 
cycles. 

Below the mold, water spray rings 
cool the emerging billet and it is cut 
to length by oxyacytelene torches. 


Economics of Process 


Experience to date indicates that 
casting from the machine will be more 
expensive than casting ingots, but im- 
portant economies will result from in- 
creased yield, which has been up to 
10% greater than the yield obtained 
from conventional hot topped ingots. 
In installations where no blooming 
mills are in existence, the capital cost 
of the continuous machine would be 
much less than a comparable melting- 
casting-blooming operation. 
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DESCRIBED IN 


NEW CATALOG No. 718 


New catalog de- 
scribes HPL’s “know- 
how” which can save 
up to 80% of conven- 
tional tooling costs. 


Facilities for pro- 
ducing stampings in 
runs of 25 to 25,000 
pieces in various 
shapes and materi- 
als are described and 
shown. HPL is mak- 
ing this attractive 
four-page catalog 
available to produc- 
tion, purchasing and 
management per- 
sonnel to assist them 
with their stamping 
problems. Catalog 
No. 718 will be sent 
to you upon receipt 
of publication or let- 
terhead request. 


™y 


Manufacturing Co. 


(More News on page 232) 15195 MILES AVE. CLEVELAND 28, OHIO 
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Wes you use Shelby Seamless Mechanical Tubing for hollow 
cylindrical parts, the basic shape—the tube—is already made. 

You pick up the job where Shelby leaves off, and you find that 
it requires much less cutting or boring than solid bar stock or 


forgings would. 


You fashion the most complex of parts, yet you produce them 








faster and at lower cost than identical parts machined from solid 
bar stock. 

You turn out a far better precision product, yet fewer operations 
are involved, man and machine hours are reduced, rejects are fewer, 
and over-all parts production is speeded up. 

In some instances, the use of Shelby Seamless Tubing has in- 


creased production to such a degree that savings of 50 percent have 
resulted. 


Shelby offers you the high strength, the uniformity, the depend- 
ability that only seamless tubing can give. And it’s available in a 
complete range of diameters, wall thicknesses, and analyses to meet 
the most exacting requirements. If you’re interested in cutting 
production costs—and who isn’t?—while turning out a superior 
product, send for our free Bulletin Number 17. And feel perfectly 
free to call on our engineers if you need help in applying Shelby 
Seamless Steel Mechanical Tubing to your product. 





NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Pangborn cuts costs, 
saves time 











WV 


(1) Precision Finishing 


Pangborn Hydro-Finish 
Cabinet—-Removes 
scale and direc- 
tisnal grinding 
lines ... holds tol- 
erances to .0001” 
and prepares sur- 
faces for painting 
or plating. Liquid 
blast reduces cost- 
ly hand cleaning 
and finishing of 
molds, dies, tools, 
etc. Models from 
.. . $1410 and up. 


(2) Dust Control 


Pangborn Unit Dust 
Collector—Traps 
dust at the source. 
Machine wear and 
tear is minimized, 
housekeeping and 
maintenance costs 
reduced. Solves 
many grinding 
and polishing 
nuisances and al- 
lows reclamation 
of valuable mate- 
rial. Models from 
.. » $286 and up. 

















Pangborn Blast Cleaning Machines 
Portable model cleans structures, 
bridges, tanks, quickly and eco- 
nomically ... $188 and up. Sta- 
tionary cabinet saves time and 
money cleaning small metal parts 
.. » $319 and up. 
Write for details on these machines 
to: PANGBORN CORPORATION, 1700 
Pangborn Blvd., Hagerstown, Md. 
* 





Look to Pangborn for the latest developments 
in Blast Cleaning and Dust Contro! equipment 


BLAST CLEANS CHEAPER 
with the right equipment for every job 


For more information, Circle No. 332 
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Vacuum cleaning every 24 hr 
keeps plant floors laboratory-clean in 


new welding electrode plant. 


New Electrode Plant 
Keynotes Cleanliness 


A new welding electrode plant re- 
cently completed is virtually hermeti- 
cally sealed against contamination by 
dust and dirt. The plant, built in 
Lancaster, Pa., by the A. O. Smith 
Co. represents a million dollar effort 
to provide optimum conditions for 
mass production of metal welding 
rods. The company reports that while 
it is not difficult to turn out almost 
perfectly uniform rods in laboratory 
batches, many difficulties are encoun 
tered at extrusion rates of 20 rods 
per second and up. By avoiding con- 
tamination by dust and dirt and care- 
ful control of raw materials, the com- 
pany believes that laboratory quality 
can be attained in large batch pro- 
duction. 

The plant incorporates nearly every 
method for eliminating dust and dirt. 
It is windowless, and completely air 
conditioned by a system that keeps 
inside pressure slightly above outside 
pressure in order to force dirt out 
through doors and small openings. 
The plant is built with all interior 
surfaces accessible for cleaning. Walls 
and vertical surfaces are of smooth, 
dirt resisting materials such as vitreous 
tile. Every foot of floor space is 
vacuumed cleaned at least once every 
24 hr to rid the plant of any material 
that is spilled or tracked in by em- 
ployees. 

The cost of the cleaning operations 
and excessive care in construction is 
expected to be offset by longer extru- 
sion die life, fewer rejects and more 
efficient production scheduling. 











SLITTING SERVICE 
Headaches 


@ If your monthly requirements 
of coiled strip exceed 100 tons, in 
many different widths and gauges, 
installing a Yoder slitter will not 
only result in worthwhile econo- 
mies but in eliminating costly pro- 
duction bottlenecks. 


Coiled strip in standard widths is 
obviously lower in first cost than 
slit-to-width strip; the sources of 
supply are more numerous and 
deliveries much quicker. 

The savings effected by doing your 
own slitting of moderate tonnages, 
soon pays for your investment in a 
Yoder slitter. Equally important, 
your inventory requirements and 
production planning are greatly 
simplified, as you can, from a rela- 
tively small stock of standard 
widths, in a few hours supply your 
own needs in slit strands. 


The economies as well as the me- 
chanics of slitter operation are fully 
discussed and illustrated in the 
Yoder Slitter Book, free on request. 


THE YODER COMPANY 


5546 Walworth Ave., Cleveland 2, Ohio 


SLITTERS 


For more information, Circle No. 363 
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NICKEL PLATING 


... still and barrel... nickel anodes—all commer- 





cial grades and sizes .. . anode bags... single 
nickel salts—nickel chloride . . . nickel carbonate 


. boric acid. 





. nickel fluoborate . . 














CHROMIUM PLATING 


... pure “Krome Flake” 99.8% CrO3... sulphates 
less than .10% ... lead, tin-lead and antimony- 
lead anodes. 










COPPER PLATING 


... copper ball anodes... Rochelle Salts . . . so- 







dium and copper cyanides...copper sulfate... 
copper fluoborate. 


HARSHAW 
























peo CADMIUM PLATING 

shi 4a and ... ball and cast cadmium anodes... cadmium 
wer oxide ...sodium cyanide ...cadmium fluoborate. 

res O 


TIN PLATING 


...cast tin anodes...sodium stannate... stannous 


s and 
your 
lages, 
tina 


‘tant, 


» « d . . . e,¢ 
, sulfate ... tin fluoborate ... acid tin addition agent. 


oor You can depend on Harshaw 

dard products to keep your pro- 

nal duction moving. For more ZINC PLATING 

Fan than fifty years we have 

n the concentrated on improving ... ball and cast zinc anodes . . . sodium and zinc 
quest, cyanide ... zinc sulfate . . . zinc fluoborate. 


the quality of the anodes and 


yo chemicals used by platers. 


LEAD PLATING 


... cast lead anodes... lead fluoborate. 


SILVER PLATING 


... silver cyanide. 





The HARSHAW CHEMICAL Co., Cleveland 6,Ohio 


Chicago 10, Ill. «¢ Cincinnati 13, Ohio + Detroit 28, Mich. « Houston 11, Texas 
Los Angeles 22, Calif. « Philadelphia 48, Pa. + Pittsburgh 22, Pa. + New York 17, N.Y. 
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For Your Ferrous 


Casting Needs 
Get These... 
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Freedom from... 
1 Porosity 
2 High Cost Material 
3 Expensive Machining 
4 Metallurgical Variation 
with 


PERMANENT MOLD 
Gray Iron Castings 





Refrigeration 
VALVE BODY 


Water Softener 
VALVE BODY 





Washing Machine 
SECTOR GEAR 


“CRANKCASE. 
Permanent Mold Gray Iron Cast- 
ings by DOSTAL offer many ad- 
vantages. Their structure is uni- 
form and surface scale is elimi- 
nated. These 2 factors permit 
higher speed machining with 
faster feeds. The dimensional 
accuracy and uniformity of 
DOSTAL Permanent Mold Cast- 
ings reduces machining oper- 
ations to a minimum. Permanent 
molded castings are uniform in 


alelaelalcs t-te tale Rial ti aeetiallaill a weet 


dense and porous-free 


FOUNDRY ond MACHINE COMPANY 


2510 Williams Drive 
top an 10ME telat ile lame ulian 


For more information, Circle No. 380 
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BOOK REVIEWS 


Weldability 


WELDABILITY OF STEELS. By Robert 
D. Stout and W. D’Orville Doty. 
Published by Welding Research 
Council, New York, N. Y., 1953. 
Cloth, 6 by 9 in. 381 pp. Price 
$6.50. 


This book was prepared under the 
auspices of the Weldability Commit- 
tee of the Welding Research Council 
to digest and correlate the informa- 
tion which has been published during 
the past fifteen years on the weldabil- 
ity of carbon and low alloy steels. 

The monograph is divided into 
thirteen chapters. Since it is impos- 
sible to discuss weldability without 
reference to welding processes and 
metallurgy, the early chapters cover 
the fundamentals of these subjects 
briefly. Other chapters deal with the 
basic factors which influence the 
weldability of carbon and low-alloy 
steels and suggested methods for 
welding the commonly used steels. 
The remaining chapters contain a re- 
view and critical evaluation of welda- 
bility tests and general conclusions 
on the present state of our knowl- 
edge of weldability. 

Probably the most widely useful 
part of the book is an Appendix con- 
sisting of 50 pages of tables wherein 
all of the standard specification 
steels, such as ASTM, SAE, ABS 
and others, are classified into three 
categories, those which are readily 
weldable, those in which some pre- 
cautions are needed and, finally those 
which require special precautions and 
considerations. Exact welding proce- 
dures are indicated for each thickness 
of steel. These procedures tend to 
be a bit conservative but are based 
on the best knowledge available to 
date. 

The book is well documented, con- 
taining 200 references to the litera- 
ture on welding. It should be read 








FOR RIGID EXTRUSIONS fp 
RIGID SPECIFICATIONS 


Shectfy... 


SHEFFIELD PLastics 


Custom shapes in every conceiv- 
able contour can be extruded by 
Sheffield... quickly... flawlessly... 
and to your exacting requirements. 
Rigid plastic extrusions for routine 
or intricate applications can be de. 
signed, developed and produced 
by Sheffield technicians. 





Working with polystyrene, acrylic, 
rigid vinyl and other conventional, 
non-flexible thermoplastic mate- 
rials, Sheffield can bring new 
beauty and lasting durability to 
your product. Quotations prompitly 
presented for your approval. 


Get full details on 
Sheffield’s Facilities — 
and how they can 
work for you! Send 
TODAY for the new 
Sheffield brochure. 
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and extend product life 


with Crucible ACCUMET Precision Investment Castings 


Where parts are intricate or machining difficult, 
substantial savings can be made by using Crucible 
Accumet Precision Investment Castings. 


The Type 303 Stainless castings shown above 
(A & B), for example, eliminated practically all 
expensive machining operations for a manufacturer 
of milk bottling machinery. 


In many cases life of component parts can be 
greatly extended by using castings of high-alloy 
grades impractical to machine. The ring illustrated 
(casting C), used in a fine wire feed mill, is an 
investment casting made of Crucible Rexalloy, 

a non-ferrous cobalt-chromium-tungsten alloy steel 
providing exceptional wear and abrasion resistance. 


Crucible engineers and metallurgists are available 
to help you solve design problems or lower 
production costs with Accumet Precision Investment 
Castings. Write now for further information. 
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CR CIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
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Simple finish machining of 
the shaft diameter to required 
tolerance, and heat treating are 
the operations necessary to com- 
plete the cam shown at full scale 
in the above illustration. The 
expensive operations of profiling 
this part, made from type 420 
stainless steel, are completely 
eliminated by purchasing the 
part as an Investment Casting. 
This is a simple method of get- 
ting away from high costs, high 
tooling expense, investment in 
costly machines and some of 
your production problems. 


We suggest that you look over 
some of your small parts which 
you may be designing and in- 
vestigate the possibilities of pur- 
chasing them as Investment Cast- 
ings. We would be pleased to 


receive your inquiries. 


GRAY-SYRACUSE 
rear 


107 N. Franklin Street, Syracuse 4, N. Y. 


Small precision castings of ferrou; 


and non-ferrous alloys. 





Gray-Syracuse, Inc. 
107 N. Franklin Street 
Syracuse 4, N. Y., Dept. “‘A”’ 


Please send me literature on 


Precision Investment Castings. 
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Book Reviews 





(continued) 


by all engineers who are faced with 
the problem of welding steels. 


Refractory Hard Metals 


REFRACTORY HARD METALS. By. Dr 
Paul Schwarzkopf and Dr. Richard 
Kieffer. Published by The Macmil- 
lan Co., New York 17, N. Y., 1953. 
Cloth, 6 by 9 in. 447 pp. Price 
$10.00. 


This book, the first in English on 
this branch of powder metallurgy, 
provides an up-to-date presentation 
of the history, present status of the 
art, and current trends in develop- 
ment in this field. It is based on a 
critical review of the literature sup- 
plemented by unpublished material 
based on the experience of the 
authors and their collaborators. 

This volume deals with structure, 
preparation and properties of pure 
carbides, borides, nitrides, and _ sili- 
cides. that is, to the basic con- 
stituents of the cemented products 
now widely used as tool, wear resis 
tant and heat resistant materials. 
However, it covers also the utiliza- 
tion of hard metals in materials for 
service at high temperatures, since 
this particular application involves 
metal-bonded as well as pure hard 
metals. The production and applica- 
tion of cemented hard metals is not 
covered. 


Other New Books 


Review OF ASTM RESEARCH Published by 
American Society for Testing Materials, 
Philadelphia 3, Pa., 1953. Paper, 8 by 11 
in. 22 pp. No Charge. The material presented 
here was prepared by the ASTM Administra- 
tive Committee on Research, and summarizes 
the work of the various technical committees 
of the Society as of May, 1953. 


TIMING ENGINEERING. By Myrten G. Saake. 
Published by Ribble Engineering Co., Jersey 
City 2, N, J., 1953. Cloth, 6 by 9 in. 255 pp. 
Price $5.00. Here is a complete, full-length 
reference book on industrial timers and their 
application, Designed in particular for ma- 
chine and process designers, the book will 
impart valuable know how on improved quality 
and labor saving methods. Timers are covered 
in their simplest to most complex forms, and 
the book is liberally illustrated by circuit 
diagrams in the various applications described. 


ENGINEERING METALLURGY. By Bradley 
Stoughton, Allison Butts, and Ardrey M. 
Bounds. Published by McGraw-Hill Book 
Co., Inc., New York 36, N. Y., 1953. Cloth, 
6 by 9 in. 479 pp. Price, $7.50. Designed 
for use by the sophomore-junior engineering 
student who does not plan to specialize in 
metallurgical engineering, this revised fourth 
edition is an up to date study of metallurgy. 
Emphasis here is on aspects of metallurgy 
necessary in the continuation of courses, and 
what should be known in the early part of 
the student’s career. Subject matter covered 
deals primarily with metal utilization rather 
than production. It covers structure, proper- 
ties, treatment and working of metals and 
alloys, Principles and information basic to 
proper selection of metallic materials in engi- 
neering design and construction are given. 
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dollars annually! 


If you have need of any of 
the following applications it 
will pay you to investigate 
Composition D. 
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FREE SAMPLE today! 
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Cold-Headed Parts. Townsend Co., 12 pp, 


il, No. TL-64. Describes special cold- 
headed parts for military applications and 
gives design tips for those planning to use 
-old-heading. (39) 


Steel Tubing. Tube Reducing Corp., 4 pp, 
‘ll, Manufacturing process for producing 
for cylinder applications. (40) 


steel Castings. Unitcast Corp., ill, No. 
649-A. Discusses this company’s testing fa- 
ijlities for insuring high quality production 
of steel castings. (41) 


fool Steel. Universal-Cyclops Steel Corp., 8 
pp, ill. Description, properties and appli- 
cations of seven tool steels, designed for 
specific uses in machining and die work 
for the fastener industry. (42) 


Ferro-Alloys and Metals. Vanadium Corp. 
of America, 24 pp, ill. “The Vancoram Re- 
view’ presents technical articles on applica- 
tions and developments in ferro metallurgy 
especially concerned with vanadium alloys. 


(43) 


Metal Shapes. Van Huffel Tube Corp., 24 
op, ill. Tables for metal shapes, lockseam 
tubing, butted tubing, welded tubing, angles 
and channels. (44) 


Stainless Steel Sheet and Strip. Washington 
Steel Corp., 4 pp. Includes types, uses, 
physical properties and specifications of 
MicoRold stainless steel sheet and strip. 

(45) 
Non-Slip Steel Plate. Alan Wood Steel Co.. 
8 pp, ill. Specifications and characteristics 
of Algrip abrasive rolled steel floor plate 
designed for non-skid applications. (46) 


Screw Machine Parts and Other Metal Forms. 
Worthington Corp., 7 pp, No. W-350-B5C. 
Describes valves, flanges, hose nipples, bars, 
welding electrodes and screw machine prod- 
ucts available. (47) 


Continuous Weld Pipe. Youngstown Sheet 
and Tube Co., 2 pp. Folder gives complete 
data on Yoloy continuous weld standard 
pipe and line pipe, and its corrosion resist- 
ance, (48) 


tubing 


Nonferrous Metals ® 
Forms 


Die Castings. The Accurate Die Casting 
Co., 24 pp, ill. Shows company’s facilities 
for producing to order all types of zinc and 
aluminum die castings. Includes table of 
alloy properties. (49) 


Aluminum Castings. Acme Aluminum AI- 
loys, Inc., 16 pp, ill. Pictures the many 
facilities of this company for producing a 
variety of castings, tools and related prod- 
ucts. Technical data included. (50) 


Aluminum Casting Process. Al-Fin Div., 
Fairchild Engine & Airplane Corp., 4 pp, 
ill. Brief articles describing the Al-Fin Proc- 
ess of molecular bonding of aluminum and 
its alloys to steel, cast iron, nickel or tita- 
nium. (51) 


Copper and Copper Alloys. American Brass 
G., 28 pp, ill. Corrosion Resistance of 
“Opper and Copper Alloys. Includes cor- 
tosion theory, types of attack, and thorough 
tables and corrosion rating charts for stand- 
ard alloys of copper. (52) 


Bronze Bushings, Bearings, Etc. American 
Crucible Products Co., 12 pp, ill. Techni- 
cal data on a variety of Promet bronze 
bushing. bearings, bar stock and babbitt 
metal available in a series of standard for- 
mula: (53) 
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Precision Investment Castings. American 
Precision Casting Corp., 8 pp, ill. Shows 
the steps involved to obtain precision in- 
vestment castings using the “lost wax” 
process. (54) 


Magnesium Castings. American Radiator and 
Standard Sanitary Corp., 8 pp, ill, No. 377. 
Illustrates the facilities of this company 
for producing magnesium sand molded cast 
ing facilities. (55) 


Continuous Cast Bronzes. American Smelt- 
ing and Refining Co. Catalog gives physical 
properties, photomicrographs, tables of 
available shapes and sizes, weights and other 
technical data. (56) 


Zine Anodes. American Zinc Institute, 30 
pp, and 35 graphs. Cathodic protection with 
zinc anodes. Supplements the report “Zinc 
as a Galvanic Anode’. Includes field test 
data on zinc anode performance over ten- 


year history. Case histories and design 
information with many charts. (57) 
Nonferrous Plaster Mold Castings. Atlantic 


Casting & Engineering Corp., No. 4. De- 
scribes production of copper-base and alumi- 


num alloy “Atlanticastings’’. (58) 
Precision Investment Castings. Austenal 
Laboratories Inc., Microcast Div., 4 pp. 


Offers a 7-point program covering the Mi- 
crocast process of precision investment cast- 
ing. (59) 


Beryllium-Copper Springs. Beryllium Corp.., 
6 pp. Lists advantages of using beryllium- 
copper as a spring material, and gives physi- 
cal and mechanical properties. (60) 


Magnesium Plate and Sheet. Brooks and 
Perkins Inc., 4 pp, graphs. Rolled mag- 
nesium alloy plate and sheet specifications 
and weight-strength charts for comparison 
with other materials. (61) 


Thermostatic Bimetal. Ws. M. Chace Co., 
32 pp. ill. Lists 18 uses of thermostatic 
bimetal as the actuating element in tempera- 
ture responsive devices, and gives condensed 
engineering data for bimetal element and 
design and selection. (62) 


Indium. Consolidated Mining and Smelting 
Co. of Canada, Ltd., 8 pp, ill. Uses, physi- 
cal and chemical properties and history of 
Indium metal. (63) 


Zine Die Castings. Dollin Corp., 4 pp, ill. 
Describes high-speed automatic production 
of a variety of simple or intricate small 
zinc die castings. (64) 


Nickel Alloy Products. Driver-Harris Co., 4 
pp, ill. “D-H Alloy Craftman” describes 
various applications of Nichrome and monel 
wires and forms. (65) 


Castings. Eclipse-Pioneer Div. Foundries, 
Bendix Aviation Corp., 4 pp, ill. Discusses 
facilities of this company for producing a 
variety of sand, die and permanent mold 
castings of magnesium and aluminum. (66) 


Metal and Plastics Parts. The Electric Auto- 
Lite Co., Bay Mfg. Div., 16 pp, ill. Shows 
wide variety of custom-made ornamental and 
functional metal and plastics parts. (67) 


Aluminum Alloy. Fromson Orban Co., Inc., 
8 pp. Introductory folder for Lurium, a 
new high purity aluminum alloy of high 
brilliance and corrosion resistance. (68) 


Aluminum Alloy. Frontier Bronze Corp. Data 
on Frontier 40-E aluminum alloy combin- 
ing high strength, good shock and corrosion 
resistance and machinability. (69) 


Gibson Electric Co., 6 pp, 


Contact Rivets. 
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ill, No. C-521. Description and specifica 
tions of a complete line of Gibson electrical 
contact rivets. (70) 


Copper and Brass Tubing. H & H Tube and 
Mfg. Co., 4 pp, ill. De scribes seamless 
braze and lock seam tubing copper and 
brass. (71> 


Wire Thread Inserts. Heli-Coil Corp., & 
pp, ill, No. 660. Lists advantages of using 
Heli-Coil stainless steel wire thread inserts 
in tapped holes. (72) 


Precision Investment Castings. Hitchines 
Mfg. Co., Inc., 6 pp, ill. Evaluates preci 
sion investment casting methods as to costs 
production and properties of parts. (73) 


Bronze Parts. Johnson Bronze Co., 106 pp 
ill, No. 530. Catalog listing quality bear 
ings, bar bronze, babbitt and powder meial 
lurgy products. (74) 


Titanium Carbide. Kennametal Inc., 6 pp 
ill, No. 1051. Properties and outstanding 
characteristics of Kentanium, titanium car. 
bide said to have excellent resistance to 
heat. Indicates wide variety of possible 
forms. (75) 


Korhumel Steel and 
Aluminum Co., 6 pp, ill. Description of 
personalized warehouse service for steel 
aluminum, phosphor bronze materials and 
other services. (76) 


Magnesium. Magline Inc., 8 pp, ill. Facil- 
ities for fabricating magnesium and pro- 
ducing sand castings. (77) 


Titanium and Its Alloys. Mallory-Sharon 
Titanium Corp., 16 pp, ill. Presents general 
properties, standard product classifications, 
testing procedures and properties of the five 
types of titanium and titanium alloys pro- 
duced by this company. (78) 


Magnesium Parts. Magnesium Products of 
Milwaukee, 4 pp, ill. Briefly describes 
facilities for designing and producing to 


Warehsuse Service. 


order magnesium and aluminum parts. 
Shows several products. (79) 
Nonferrous Castings. Monarch Aluminum 


Mfg. Co., 4 pp, ill. Describes permanent 
mold castings made by new process to give 
high, dense finish of great durability. (80) 


Forgings. Mueller Brass Co., 32 pp, ill, No. 
H-58565. Characteristics and advantages of 
using brass, bronze and aluminum alloy 
forgings produced by Mueller. (81) 


Tantalum-Zirconium. Murex Ltd., 16 pp, 
ill. Physical and mechanical properties of 
tantalum and zirconium with photomicro- 
graphs of structure, corrosion resistance 
tables, etc. (82) 


The New Jersey 
Applications and 

Zamak-3 and 
(83) 


Precision Castings. Ohio Precision Castings 
Inc., 12 pp, ill. Numerous examples of in 
dustrial applications of this company’s brass 
bronze, aluminum and _beryllium-copper 
plaster mold castings. (84) 


Die Castings. Paramount Die Casting Co.. 
4 pp, ill. Facilities of this company for 
producing aluminum, magnesium and zinc 
die castings. (85) 


Copper Tubing. Penn Brass & Copper Co.., 
6 pp, ill. Features of this company’s seam- 
less copper tubing. Includes tables of safe 
internal working pressures of various tubing 
sizes. (86) 


Expanded Metal Meshes. Penn Metal Co., 
Inc., 24 pp, ill, No. 493 EM. Detailed in- 


Nonferrous Die Castings. 
Zinc Co., 28 pp, ill. 
principal features of 
Zamak-5 zinc alloy die castings. 
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Penmetal 


formation on 
sheet metal that has been slit and expanded 


Expanded Metal, 
up to 10 times its original width. (87) 
Die Castings. Racine Die Casting Co., 8 pp, 
ill. Zinc or aluminum castings of various 
sizes illustrated with facilities for theit 
manufacture (88) 


Thermocouple Wire. Revere Corp. of Amer 
ica, 8 pp, ill. Extruded, braided, tape in 
sulation, flame, oil and moisture resistant 
wire for use with thermocouples. (252) 


Aluminum Mill Products. Reynolds Aluminum 
Co., 12 pp. Information on wrought alloy 
fabricating and finishing processes and alloy 
selection guide for aluminum mill products. 

(89) 


Precision Investment Casting. Alexander 
Saunders & Co., 12 pp, ill. Advantages in 
comparison with conventional methods of 
producing precision investment casting, 
technique, and equipment and _ supplies 
needed. (90) 


Bearings, Bushings. Wakefield Bearing 
Corp., 8 pp. Booklet illustrates Graves, 
Coprex and Woodex oilless and self lubri- 
cating bearings, bushings and machine parts. 
Also 12-page booklet listing standard sizes 
of bearings. (182) 


Self-Lubricating Bearings. Wel-Met Co. 3 
pp, No. 104. Lists 133 MPS standard self 
lubricating bearing sizes, and gives inside 
ind outside diameter and length dimensions. 

(91) 


Castings and Patterns. Wellman Bronze & 
Aluminum Co., 16 pp, ill, No. 53. Includes 
facilities of this company for producing a 
variety of nonferrous castings and wood or 
metal patterns. (92) 


Screw Machine Products. Westfield Metal 
Products Co., Inc., 4 pp, ill. Describes fa- 
cilities for the production of a variety of 
machines, nuts and screw machine products 

(93) 


Nonmetallic Materials * Parts ® 
Forms 


Plastic Molding. Ackerman Plastic Molding 
Div., 4 pp, ill. Long run production of 
plastic parts by compression or plunge: 
molding. (94) 


Aluminum By-Products. Aluminum Co. of 
America, 4 pp, ill, No. AD-251. Describes 
company's research facilities and its part in 
the development of ceramic and gallium 
by-products. (95) 


Thermosetting Plastics. American Cyanamid 
Co. Thirty success stories show outstand- 
ing sales advantages of using Cyanamid 
plastics, which are hard-wearing, hard-sur- 
faced and hard-to-break. (96) 


Heat Resistant Hard Rubber. American Hard 
Rubber Co., 4 pp, No. 96-B. Describes Ace 
Tempron, a new heat resistant synthetic 
hard rubber compound available as molded 
parts, in sheet, rod and tubing, and standard 
pipe and fittings. (97) 


Ceramics. American Lava Corp., 4 pp, ill. 
Tables of the mechanical and electrical 
properties of Al-Si-Mag ceramics. (98) 


Corrosion-Proof Structural Plastic. Atlas Min- 
eral Products Co., 6 pp, ill, No. 9-1. Engi- 
neering data on Ampcoflex, an unplasti- 
cized, rigid polyvinyl chloride for use in 
corrosion-proof construction. (99) 
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Balsa Wood. Balsa Ecuador Lumber Corp., 
ill. Brochure contains a number of sheets 
discussing various Kilndried Balsa lumber 
and Balsa products (100) 


Plastic Molding Material. Bolta Products 
Sales, Inc., 4 pp, ill. Gives characteristics 
and advantages of Boltaron plastic molding 
naterial designed for low cost molding. 


(101) 


Custom Extrusions. Conneaut Rubber & Plas 
tics Co., 4 pp, ill, No. CR-53. Facilities of 
this company for producing a variety of pre 
cision made extrusions. (102) 


Molded and Laminated Plastics. Continental 
Diamond Fibre Co., 12 pp, ill. Specifica- 
tions for Vulcanized fibre, laminated plas- 
tic, fabric-based plastic, spiral tubing, mica 
bond tapes and sheets, and teflon sheets and 
tapes. (103) 


Glass. Corning Glass Works, Dept. MM-6, 
12 pp. Gives reasons why glass is increas- 
ing in importance in product design. 


(104) 


Neoprene. E. I. du Pont de Nemours & 
Co., Inc. Facts about Neoprene for the 
engineer. Monthly bulletin #56. (105) 


Casting Resin. Durez Plastics & Chemicals, 
Inc., 16 pp, ill. Technical discussion of 
Durez 7421A, a phenolic casting resin in 
liquid form. Includes instructions for use 


( 106) 


Wood-Paper Laminate. David Feldman & 
Associates, 4 pp. Thin wood veneer lami- 
nated to paper for decorative, display, and 
other uses. (107) 


Vinyl Resins. Firestone Plastics Co., Chemi- 
cal Sales Div., 17 pp. Description and physi- 
cal properties of Exon vinyl resins. Also 
test procedures to determine volatile matter, 
relative viscosity and heat stability. (108) 


Flexible Tubing. Flexible Tubing Corp., 8 
pp, ill, No. 5-4. Applications and ron Fal 
ance data on Spiratube flexible tubing for 
ventilation and materials conveying. (109) 


Industrial Laminates. General Electric Co.., 
8 pp, ill. Characteristics of Texolite sheets 
and general properties taken from results 
of laboratory tests. (110) 


Plastics. General Industries Co., 16 pp, ill. 
Profusely illustrates the facilities of this 
company for producing a wide variety of 
low-cost custom-molded plastics. (111) 


Vibration Eliminat-r. B. F. Goodrich Co., 
i pp, ill, No. 7290. Includes installation 
instructions of the Goodrich Vibropad, 
which muffles shock, noise and vibration of 


heavy equipment. (112) 


Polyvinyl Chloride Resins. B. F. Goodrich 
Chemical Co., 16 pp, ill, No. G-8. Bulletin 
discusses the materials and factors used in 
calendering, extrusion and injection molding 
compounds. (113) 


Plastic Adhesive. Goodyear Tire & Rubber 
Co., Inc., 24 pp, ill, No. $-9416. Properties, 
applications, specifications and data sheets 
of Pliobond, a quick-setting plastic adhesive 
that bonds anything to anything. (114) 


Resin-Rubber Material. Goodyear Tire & 
Rubber Co., Chemical Div., 24 pp, ill, No. 
S-9492. Detailed tabular data on Pliolite 
S-6B, a thermoplastic resin for use in the 
manufacture of rubber products. (115) 


Industrial and Laboratory Chemicals. The 
Harshaw Chemical Co., 16 pp, ill. Chem- 
icals for catalysis, electroplating and other 
uses. Pigment and ceramic materials, syn- 


thetic optical crystals. Description of 
search facilities. (11 


Corrosion Resisting Plastic. Haveg Corp 
8 pp, ill. Uses of various grades i 

material, an asbestos with synthe 
for corrosion resisting process equipmen; 


Plastics. Heresite & Chemical C 
ill. Ojijul-free thermosetting phen 
ings, thermosetting and thermoplastic resins 
molding compounds, synthetic rubber coat. 
ing sheets and molded forms. (119 


Leather Packings. E. F. Houghton & ( 

Synthetic-rubber, impregnated-leather cy 
packings for plastic flow and extrusion fe 
sistance. (119) 


Balsa Wood. International Balsa Corp,, 4 
pp, ill. Unusual physical properties of balsa 
wood and a list of many potential uses tha; 
have scarcely been tapped. (120) 


Rigid Polyvinyl! Chlorides. Kaykor Indus 
tries Inc., Div. of Kaye-Tex Mfg. Corp., 

pp. Chemical and physical properties of 
Vyflex rigid polyvinyl chloride plates and 
sheets. (121) 


Molding Powders, Etc. M. W. Kelloge C 
20 pp. Buyer's Guide gives complete ad 
dresses of firms producing molded and fab 
ricated materials and products made of Kel 
F. a trifluorochloroethylene polymer offered 
by Kellogg. (122) 


Furfury!l Alcohol Resin. Maurice A. Knight 
Co., 4 pp, ill, No. 6. Properties, uses an 
applications of Permanite alcohol resins 
used in the fabrication of corrosion-proot 


chemical equipment. (123) 


Glass. Kopp Glass Inc., 18 pp, ill. Meth- 
ods by which Kopp glass products are de- 
signed and made to meet strict specifica- 
tions for light transmission and distribu- 
tion, physical properties, dimensional exact 
ness and other requirements. (124) 


Polystyrenes. Koppers Co., Inc., No. 2 
169. Features a table giving all the prope 
ties of a complete line of straight and modi 
fied Koppers polvstyrenes (125) 


Glass. Libbey-Owens-Ford Glass Co., 8 pp 
ill, No. SPD. Describes a variety of types 
of glass for decorative and functional pu 
poses, giving typical uses, properties anc 
available sizes (126) 


i 


Carbon Products. Morganite Inc., 8 pp, ill 
No. 1f. Specifications of various catbon 
bearings and bushings. Also properties 0! 
six series of Morganite carbon products. 


(127) 


Mica Insulation. Mycalex Corp. of America, 
24 pp, ill, No. VI. Engineering data on 
Mycalex, a glass-bonded mica insulation for 
all frequencies. (128) 


Polyester Resins. Narmco Resins and Coat- 
ings Co., 4 pp. Physical characteristics, 
shelf and pot life data for two polyeste! 


resins and two putties, #3117 to sere 9) 


Refractories. Norton Co., 24 pp, ill. = 
and characteristics of four major refrac 
tories supplied in grain shapes and cements. 


(131) 


Electrical Insulating Materials. Owens-Cor 
ning Fiberglas Corp., 36 pp, ill. Technica 
data and applications of a complete + 
of glass-base electrical insulating materials 


(132 


Fiber Glass. Pittsburgh Plate Glass © 
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‘lass Div., 4 pp. Specifications, tech- 


| and typical applications of Pitts- 
rfine Fiber Glass for insulation 

. (133) 
plastic Glass Laminate. Plastilight Inc., | 
[echnical data on Epoglass (epoxy 

nate) for use in electrical and 

ystems such as printed circuits 

(134) 

Molded Plastics Products. Pro-Phy-Lac-Tic 
Brush Co., 13 pp, ill. Discusses this com- 
yanv's molding equipment, assembling fa- 
ilit research and testing depart- 
a (135) 


Extruded and Molded Rubber Parts. Republic 
Rubber Div., 12 pp, ill. Describes facilities 
for custom manufacture of molded and ex- 
truded rubber products: Describes various 


roduct (136) 
Flexible Hose. Resistoflex Corp., 4 pp, ill. 
Includes chemical and physical properties 
ind typical applications of Resistoflex flex- 
ible hose (137) 


Plastic Parts. The Richardson Co., 4 pp, ill. 

inated and molded Insurok for fabri- 
cated parts, gear stock, etc. Uses of molded 
[nsurok, in many other applications. (138) 


Closed Cellular Rubber. Rubatex Div., Great 


American Industries Inc., 8 pp, ill. Non- 
porous foamed rubber product for sealing, 
gasketing, cushioning, packaging, and other 
uses (139) 


Molded Rubber Parts. Rubber Products Div.., 
Parker APP sliance Co., 4 pp, ill, No. 5201A. 
Lists the many advantages of using Parker 
custom a rubber parts in a variety of 
ipplications. (140) 


Rubber Parts. Stalwart Rubber Co., 16 pp, 
ill, No. 51SR-1. Describes applications and 
fabrication of rubber compounds, designed 

resist temperature, abrasion, chemicals 


ind weathering (141) 
Ceramic Laboratory —— The Thermal 
Syndicate Ltd. Technical descriptions, speci- 
ications and prices of Vitreosil ware, said 

be superior to porcelain in some uses. 
(142) 


High Temperature Insulation. H. I. Thomp- 
son Co., 34 pp, ill. Detailed technical 
lata on Refrasil, giving case histories on 

ance characteristics as a high tem- 
perature insulator. (143) 


Rubber Products. U. Rubber Co., 25 pp, 
ll, No. M-9012. Detailed description of 
new research and development laboratory, 
indicating its place in development of rub- 
ber products (144) 


Plastic-Rubber Blends. U. S. Rubber Co., 
Naugatuck Chemical Div., 20 pp, ill. Fab- 
ficating methods, applications and general 
x a of Kralastic blend of rubber and plas- 

c. Illustrates many ways of using Kralastic 
in extrusion and injection molding. (145) 


Felt. Western Felt Works, 32 pp, ill. His- 
tory of manufacture and uses of felt, in- 
cluding brief description of present-day 
methods and applications. (146) 


Nonmetallic Gears. Westinghouse Elec- 


tric Corp., 15 pp, ill, No. B-4661. 


Description and applications of Méicarta 
Bears. Includes tables of properties, gear 
data and preferred pitches. (147) 


Finishes ©@ Cleaning and 
Finishing 
Magnesium Coating. Allied Research Prod- 
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ucts, Inc., folder. Announcement of Iridite 
#15, an easily-applied, corrosion-resistant 
finish of the chemical-dip type for mag- 
nesium (183) 


Protective Coating for Aluminum. American 
Chemical Paint Co., 4 pp, ill, No. 586B 
Describes application, characteristics and 
idvantages of ““Alodine’’ phosphate coatings 
for aluminum (148) 


Aluminum Coating. Anodic Inc., 4 pp, with 
sample. Hard coating for aluminum—its 
properties and uses. (149) 


Surface Treatment. Buffalo-Electro Chemical 
Co., Inc., 13 pp, No. 51, Part 2. Surface 
treatment of metals with peroxygen com- 
pounds, including bright dips, cleaning 
solutions, passivation and inhibitors. (150) 


Zinc-Plate Bright Dip. The Chemical Corp. 
Information on Luster-On Utility-25 bright 
dip for zinc-plated surfaces. Highly re 
sistant to corrosion (151) 


Hard Facing. Cleveland Hard Facing Inc., 
{ pp, ill. Services for hard facing parts 
subject to intense wear conditions. (152) 


Ultrasonic Cleaning. Detrex Corp., 4 pp, ill. 
Description of Soniclean ultrasonic metal 
parts cleaning process machinery. (153) 


Black Oxide Finish. Du-Lite Chemical 
Corp. Information on Du-Lite finishes for 
any steel blackening problem. Also gives 
information on Du-Lite cleaner, strippers, 
burnishing compounds, etc. (154) 


Neoprene Coating. Gates Engineering Co., 
{ pp, ill. A liquid, air-curing Neoprene 
coating for chemical resistance, resiliency, 
elasticity, toughness and weather resistance. 

(155) 


Chemical Plating. General American Trans- 
portation Corp. Large illustrated folder. 
Description of Kanigen,; a new type of 
nickel plating process requiring no elec- 
trical equipment. (156) 


Protective Coatings. Industrial Metal Pro 
tectives, Inc. Illustrated brochure describing 
Zincilate, which can be applied by spray, 
brush dip or flow coat methods to new 
products or existing structures. (157 


High-Pressure Cleaners. J]. P. Mfg. Co., 4 
Pp, ill. Typical applications of the new 
2500 Series Whirlpool high pressure clean- 
ers that degrease, wash, strip and clean in 
one operation. (158) 


Metal Finishing Chemicals. Klem Chemicals 
Inc., 12 pp. Listing of 33 standard prod- 
ucts with application charts for surface 
preparation of ferrous and nonferrous met- 
als permits processers and finishers to se- 
lect the correct chemicals for various oper- 
ations. (159) 


Mechanical Finishing. Mecha-Finish Corp., 
4 pp, ill. Low cost deburring and finishing 
abrasives chips. (160) 


Hard Surfacing. Metallizing Engineering Co., 
Inc., 4 pp, ill. Metal spraying and torch 
fusing are combined for simplified high- 
speed application of superhard surfacing 
alloy. (161) 
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Tin Brightening. Metal & Thermit Corp., 
Chemical Div., 2 pp. Data Sheet No. 120. 
Describes the flowing (brightening) of 
electrodeposited tin. Process, equipment and 
solutions are described, as are common dif- 
ficulties and their correction. (162) 


Metallizing. Coating Div., Metalweld Inc 
i pp, ill. Application, use and benefits ob 
tained in metallizing. Data on a new spray 
ing technique widening application possi 
bilities. (163) 


Silicone-Base Finish. Midland Industrial Fin- 
ishes Co. Brochure describes silicone-base 
finish, said to resist heat of 500 F without 
liscoloration. (164) 


Barrel Finishing. Minnesota Mining and 
Mfg. Co., 12 pp, ill. Abrasive compounds 
for use in barrel finishing for deburring 
and burnishing. (165) 


Dry Acid Pickle. The Mitchell-Bradford 
Chemical Co., 1 p. Specifications and char- 
acteristics of “Quick Pik” acidic salt mix- 
ture for removing scale and rust. (167) 


Aluminum-Chromium Paint. Monroe Co.., 
Inc., 4 pp, ill, No. C-54-8. Includes de- 
tailed application data on Monco-alochrom, 
an aluminum-chromium paint for exterior 
surfaces of all kinds. (168) 


Micropolishing. The Murray-Way Corp. En- 
gineering specifications and auxiliary equip- 
ment needed for micropolishing. (169) 


Metal Cleaner. Niagara Alkali Co. Pamphlet 
gives properties of Nialk Trichlorethylene, 
high quality metal-cleaning and degreasing 
agent. (170) 


Aluminum Cleaner. Northwest Chemical 
Co., 10 pp, ill. Attractively presents infor- 
mation on the Alkalume Process for pre- 
paring aluminum for spot welding. (171) 


Steel Coating. Oakite Products Inc., 12 pp, 
ill. Explanations of problems involved in 
securing paint adhesion to steel and pro- 
tecting painted surfaces from electrochemi 
cal corrosion. Action of Oakite CrysCoat 
HC in coating steel surfaces. (172) 


Plating Baths. Promat Div., Poor & Co., 
{ pp, ill. Condensed information on a 
variety of zinc, cadmium, copper and white 
alloy plating baths that meet today’s metal 
finishing requirements. (173) 


Preparation for Galvanizing. Riverside Foun- 
dry & Galvanizing Co., 4 pp, ill. Recom- 
mendations for proper preparation of ma- 
terials prior to hot-dip galvanizing. (174) 


Electroplated Rhodium. Technic Inc., 1 p. 
Technical data sheet on electroplated rho- 
dium also announces the availability of 
heavy rhodium plated deposits. (175) 


Zirconium Glazes for Ceramics. The Titani- 
um Alloy Mfg. Div., 30 pp. Description, 
uses and properties of TAM zirconium 
glaze opacifiers. (176) 


Burnishing. Tumb-L-Matic Inc., No. BB-52. 
Features, operation and specifications of 
conventional wooden and molded barrels 
of high abrasion resistance material. (177) 


Protective Coating. United Chromium, Inc., 
4 pp, ill, No. MC-4. Describes four dif- 
ferent groups of Ucilon corrosion resistant 
coatings, giving properties, advantages and 
case histories. (178) 


Protective Coatings. U. S. Stoneware Co., 
16 pp, ill, No. 730. Gives applications of 
Tygon Paint and Tygorust Primer. Includes 
charts on chemical resistance and recom- 
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mended primers and surface treatments. 
(179) 


Thermoplastic. Van Dorn Iron Works Co., 
16 pp. Technical data on properties, avail- 
able forms, fabrication and applications of 
Lucoflex, a rigid polyvinyl chloride. (180) 


Liquid Honing. Vapor Blast Mfg. Co., 4 pp, 
ill. Equipment for surface finishing by liq 
uid honing, specifications and dimensions 
of equipment. (181) 


Heat Treating * Heating 


Heat Treating Furnaces. A. D. Alpine Inc., 
4 pp, ill. Gives features and specifications 
of six Contro-Therm heat treating turnaces 
for all types of heat treating, soldering 
and brazing. (184) 


Continuous Quenching Tanks. American Gas 
Furnace Co., 4 pp, ill, No. 820. Specifica- 
tions of complete line of continuous auto- 
matic quenching tanks. Shows several fac- 
tory installations. (185) 


Furnace Heating Elements. Carborundum 
Co., Globar Div. Complete data on Globar 
silicon carbides heating elements, said to be 
efficient, safe and easy to repair. (218) 


Hect Treating Furnaces. The Electric Fur- 
nace Co., 4 pp, ill. Shows various gas, oil 
and electric furnaces for annealing and 
heat treating requirements and lists appli- 
cations. (186) 


Electric Furnaces. Harper Electric Furnace 
Corp., 4 pp, ill, No. 252. Presents features 
and specifications of furnaces for all types 
of research and small scale production. 
(187) 


Heat Treating. Hevi Duty Electric Co., 4 
pp, ill. Endothermic generator, a controlled 
atmosphere generator for production heat 
treating, description and operational fea- 
tures listed. (188) 


Heat Treating Furnaces. Industrial Heating 
Dept., Westinghouse Electric Corp., 38 pp, 
ll, No. B-5459. Complete description of 
Westinghouse furnaces—large and small, 
gas and electric. (189) 


Air Compressors. The Spencer Turbine Co., 
12 pp, ill, No. 126-A. Performance curves, 
capacity tables and detailed descriptions of 
Turbo compressors for use in gas or oil 
fired heat treating equipment. (190) 


Quenching Oils. Sun Oil Co., 8 pp, ill, No. 
A-2658. Complete data on Sun quenching 
oils, which can handle 95% of all quench- 
ing jobs in industrial heat treating. (191) 


Heating Furnaces. Surface Combustion 
Corp., 4 pp, ill. High-speed heating fur- 
maces for press forging, upsetting, extrud- 
ing, stress relieving, etc. (192) 


Heating Units. Edwin L. Wiegand Co., No. 
50. Catalog describes this company’s in- 
dustrial heating units, giving specifications 
and features. (193) 


Welding ° Joining 


Inert Arc Welding. Air Reduction Sales Co., 
Div. of Air Reduction Co., Inc., 7 pp, ill. 
Reprint of article “Will Inert Gas Metal 
Arc Save Money on Mild Steel?’ Graphs 
and cross section photos and welding data 
recorded in tables. (194) 


Hardfacing Rods. American Manganese Steel 
Div., American Brake Shoe Co., 4 pp, ill. 
Discusses a variety of Amsco manganese 
and hardfacing rods for hardfacing and 
manganese steel bars and shapes for con- 
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trolling impact and abrasion. (195) 


Brazing Alloys. The American Platinum 
Works, 46 pp, ill. Handy-sized manual 
gives detailed description of the brazing 
process, the alloys used, design of joints 
and other considerations for successful join- 
ing. (196) 


Low Hydrogen Welding Electrodes. Arcos 
Corp., No. 45118. Folder contains ques- 
tions and answers on low hydrogen elec- 
trodes, selector chart for welding high 
strength steels and specification data on the 
new Tensilend electrodes. (197) 


Bonding Resins. Ciba Co., 4 pp, ill. Prop- 
erties of new group of resins, their appli- 
cations as adhesives for metals and non- 
metallics, moldings and coatings. (198) 


Resin Bonding Agents, Fluxes, Etc. Eutectic 


Welding Alloys Corp., ChemoTec Div., 52 
pp, ill. Contains procedure sheets and tech- 
nical data on a complete line of ChemoTec 
organic metallic bonding agents, specialized 
fluxes, surface conditioners and metallic 
fillers,. (199) 


Joining Rubber-Lined Pipes. Gates Engineer- 
ing Co., 12 pp, ill. Advantages and speci- 
fications of the Gaco rubber-lined pipe 
joint process of joining and replacing rub- 
ber-lined pipe. (200) 


Constant Voltage Welders. Glenn Co., 4 
pp, ill. Features and advantages of con- 
stant voltage type of welder for automatic 
processes such as inert gas submerged arc 
stud welding and semi-automatic welding. 

(201) 


Wing Nuts. Gries Reproducer Corp. Data 
on zinc alloy wing nuts, said to be strong, 
rust-proof, low cost, available in all com- 
mercial finishes and thread sizes. (202) 


Brazing. Handy & Harman, ill, No. 54. 
“Brazing News” describes applications and 
developments of Easy-Flo and Sil-Fos low 
temperature silver brazing alloys. (203) 


Fastenings. H. M. Harper Co., 8 pp, ill, 
Vol. 17, No. 1. “Harper Bolt News’ is 
published in the interest of users of rust 
and corrosion resisting fastenings. Features 
flood control units, bubble caps and trays, 
and part one of article on corrosion re- 
sistant fastenings. (204) 


Welding Speed Steels. W. J. Holliday & 
Co.. 4 pp, ill, No. 907. Detailed infor- 
mation on welding Speed Case (X1515), 
Speed Treat (X1545) and Speed Alloy 
Plate. (205) 


Welding Nickel Alloy Steels. International 
Nickel Co., Inc., Development & Research 
Div., 43 pp, ill. Study of various welding 
techniques, including some of the new inert 
gas processes, electrodes, preheat treat- 
ments and postheat treatments. (206) 


High Frequency Heating Units. Lepel High 
Frequency Laboratories, No. MM-7. Speci- 
fications, features and advantages of this 
company’s low cost, high frequency heating 
units. (207) 


Weld Design. Lincoln Electric Co., 6 pp, ill, 
No. 8438. Fifth in a series of “Elements 
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of Weldesign” explains how to sha; 
for low cost, using Lincoln's We! 
methods. 


© stee) 
ign 
8 ) 
Stainless Steel Electrodes. The McK 
48 pp. Data on arc welding of 
steels, giving specific uses of alloyi; 
ments and specifications of each 
McKay stainless steel electrode 


LO. 


Fasteners. Milford Rivet & Machin« 

12 pp, ill, No. MM52. Detailed informa 
tion on an integrated service of fastene 
research, design, engineering and produc 
tion collaboration. (210) 


Arc Welders. Miller Electric Mfg. Co. 4 
pp, ill. A complete line of transformer type 
welders for all applications of Heliar 
processes. (211) 


,. 


Gold and Platinum Solders. The J. M. Ne; 
Co., 1 p. Data sheet gives melting ranges 
and colors of this company’s gold and 
platinum solders for electronic tube appli. 
cations. (212) 


Stainless Steel Fastenings. Star Stainles: 
Screw Co., 16 pp, ill, No. 52-A. Offers 
detailed specifications to aid in selecting 
and ordering a variety of stainless stee] 
fastenings. (213) 


Copper-Aluminum Welding. Taylor Winfield 
Corp., 4 pp, ill. Description of the tech. 
nique of resistant flash-butt welding for 
joining copper to aluminum. (214) 


Welding Steel Castings. Tempil Corp., 1) 
W. 25th St., New York, N. Y., 40 pp, ill 
Technical data book on the recommended 
practice for the welding of steel castings 
prepared and published by the Steel Foun 
ders’ Society of America. Request direct 
from Tempil on company letterhead. 


Nut Fasteners. Tinnerman Products Inc. 
No. 326. Describes wide variety of speed 
nut and clip fasteners, said to be adaptable 
for most types of material or to all thread 
systems. (215) 


Welding Positioners. Worthington Corp. 
Industrial Div., 36 pp, ill, No. 210C. De 
scription, features and applications of 100 
to 40,000-lb capacity welding eter: 
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Forming * Casting ® Molding ° 
Machining 


Belt Grinders and Finishers. Behr-Manning 
Describes advantages of belt finishing and 
grinding, shows this company’s equipment. 
and suggests methods for cost ray 
21 


Machining Equipment. The Cincinnati Mil! 
ing Machine Co., 48 pp, wl, No. M-1712 
Features and specifications of this com 
pany’s automatic flame hardening machines 
grinding machines and milling ern 


Springtites and Sems. Eaton Mfg. Co., 4 
pp, ill, folder C-49a. Thread cutting anc 
self tapping springtites and sems. Dimen 
sions. (220) 


Tabletting Presses. F. J. Stokes Machine 
Co., 24 pp, ill. Describes complete line of 
Stokes single-punch and rotary tabletting 
presses for compacting pharmaceuticals, 
powder metals, plastic preforms, etc. (221) 


Machining Laminated Plastics. Synthane 
Corp., 6 pp, ill. Recommended techniques 
for common machining operations on lamt- 
nated plastics. Includes properties and de- 
sign hints. (222) 
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Hole Punching Units. Wales Strippit Corp. 


g pp, ill. Equipment described for punch- 
ing holes in curved and straight flanges 
and rims. (223) 


Presses. Watson-Stillman Co., 8 pp, ill, No. 
110-C. Features a variety of metal working, 


extrusion, hobbing and railroad presses, as 
well as plastics molding machinery, etc. 
(224) 


Adjustable Perforating Dies. S. B. Whistler 
& Sons Inc. Catalog describes this com- 
pany’s line of adjustable perforating dies 
for punching holes in sheet metals. In- 
-ludes prices and applications. (225) 


inspection © Testing ® Control 


Laboratory Chemicals. Allied Chemical & 
Dye Corp., General Chemical Div., 264 pp, 
ill. Catalog of laboratory reagents and 
chemicals describes their properties, speci- 
fications, storage, packaging and other data. 

(226) 


industrial Radiography. Atomic Energy of 
Canada Ltd., Commercial Products Div. 
Up-to-date information on nondestructive 
testing of metals by gamma radiography. 

(227) 


Optical Aids in the Metal Working Indus- 
tries. Bausch & Lomb Optical Co., 16 pp, 
ill, No. D-22. Includes specifications of a 
complete line of Bausch & Lomb optical 
aids in the metal working industries. (228) 


Fine Grinders. Buehler Ltd., 4 pp, ill. Fine 
metallurgical grinding machines for the 
laboratory, hand grinders and abrasives. 
(229) 
Ultrasonic Measurement. J. W. Dice Co., 
{ pp, ill. Specifications and instructions 
for use of Ultrasonic Metroscope for meas- 
uring wall thicknesses of metal plates or 
parts. (230) 


Magnifying Contour Projector, Eastman Ko- 
dak Co., 8 pp, ill, No. F1-23. Operating 


principle, applications, features, specifica- 
tions and accessories of this firm's contour 
projector. (231) 


Pyrometers. General Electric Co., 12 pp, 
GEC-713B. Booklet describes G.E. line of 
indicating and controlling pyrometers, in- 
luding design features, applications, op- 
erations, functional principles, construction 
and specifications. (232) 


Metallurgical Laboratory Equipment. Har- 
shaw’ Chemical Co., Harshaw Scientific 
Div., 12 pp, ill, No. D2637. Catalog de- 
scribes and gives specifications of this com- 
pany’s available metallurgical laboratory 
equipment. (233) 


Bend Test Machine. Krouse Testing Ma- 
chine, 4 pp, ill, No. 46-W. Specifications 
ind description of high capacity repeated 
bending machine. (234) 


Relation of Machining Time to Material Cost. 
La Salle Steel Co., 12 pp, ill, No. 9. Re- 
print gives helpful data on the relation of 
machining time to materials cost, including 
a comparative machinability chart and a 
Profit selector chart for steel bars. (235) 


Profilometer. Micrometrical Mfg. Co., 1 p, 
ill. Announcement of the profilometer type 
KC Tracer with dogleg beam for measur- 
ing roughness of internal tapers and other 
hard-to-reach surfaces. (236) 


Program Controllers. Minneapolis Honey- 
wel Regulator Co., Brown Instruments, 
> pp, ill. Electronic strip chart program 
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controllers. Models available, structure de- 
tails, typical applications and specifications. 
(237) 


impact Testing Machines. National Forge & 
Ordnance Co., Testing Machine Div., 4 pp, 
ill, No. 523. Discusses a new low capacity 
impact tester for plastics, ceramics and 
light metals. Includes specifications. (238) 


Spectrographs. National Spectrographic Lab- 
oratories, Inc., 4 pp, ill, No. 300. De- 
scription, operating principle and control 
features of spectrograph units for both 
quantitative and qualitative analysis. (239) 


Metal Hardness Testers. Newage Interna- 
tional, Inc., 1 p, ill. Data on the new 
Ernst Rockwell A, B and C scale and Bri- 
nell low and medium range portable metal 
hardness testers with direct reading of Rock- 
well 15N scale 70-95. (240) 


Radiation Pyrometer. The Pyrometer Instru- 
ment Co., No. 100. Features and principle 
of Pyroradiation pyrometer for obtaining 
spot temperatures in furnaces, kilns, forg- 
ings and fire boxes. (241) 


Thermocouples. Revere Corp. of America, 
4 pp, ill. Precision thermocouples of vari- 
ous types and accessory equipment. (242) 


Testing Service. South Florida Testing Ser- 
vice, ill, folder. Enginering laboratory de- 
scribed for inspection, research and _test- 
ing services for paints, plastics, rubber, 
metals, woods, paper, etc. (243) 


Testing Services. Sperry Products Inc., 8 
pp, ill, No. 50-115. Shows typical tests on 
materials carried out by this firm’s engi- 
neers for a great variety of companies us- 
ing Reflectoscope and Reflectogage. (244) 


Testing Machines. Steel City Testing Ma- 
chines Inc., 4 pp, ill, No. G-252. Describes 
and illustrates a complete line of Brinell 
hardness testing machines. (245) 


Pyrometer Wire Color Codes. Thermo Elec- 
tric Co., Inc. Handy chart gives pyrometer 
color codes, calibration symbols and parts 
meeting ISA, military and aeronautical spe- 
cifications. (246) 


Impact Tester. U. S. Testing Co., Inc., 2 
pp, ill. Includes history, description and 
use of the SPI low temperature impact 
tester. (247) 


Hardness Testers. Wilson Mechanical In- 
struments Co., 12 pp, ill, No. DH-114. 
Descriptions and specifications of several 
Tukon hardness testers. Includes discussion 
of hardness testing and applications. (248) 


General 


High Vacuum Pumps. Consolidated Vacuum 
Corp. Data on high vacuum pumps of 
unique design for such uses as metal proc- 
essing and dehydration. (249) 


Decimal Equivalent Chart. John Hassall, Inc. 

Easy-to-read decimal-equivalent wall chart 

of this company’s cold headed parts. 
(250) 


Materials Controls. Remington Rand Inc., 
No. KD 367. Booklet describes Kardex 
system for keeping visible materials and 
parts inventories coordinated with produc- 
tion. (251) 


Industrial Chilling Equipment. Sub-Zero 
Products Mfg. Div., Deep Freeze Distribut- 
ing Corp., 8 pp, ill. Specifications and uses 
of industrial chilling machines for shrink- 
ing, testing and treating of metals. (253) 





New Aluminum 
Sprays Without Spatter 





Controlled overspray of 
Roylac Aluminum prevents 
spattered background surfaces 


The special vehicle and solvents in 
Roylac Aluminum permit safe spray- 
painting where background surface 
spatter must be avoided. In the test 
below, identical spray-guns, with 
identical adjustments, are connected 
to the same compressed air source. 
One gun contains Roylac, the other 
another high grade aluminum paint. 





A tarpaper background was placed four 
feet beyond the wire fence for this com- 
parison test. The nearest gun contains 
Roylac. Roylac Aluminum dries in motion 
within four feet of the gun, falling away as 
a cottony, non-adherent powder. 





After the fence is thoroughly coated, the 
background opposite the Roylac gun re- 
mains clear of spatter. Roylac Aluminum, 
with its controlled overspray, is a corrosion- 
resistant, plasticized, bright aluminum of 
outstanding quality. 


Roylac Aluminum is plasticized to 
provide a tight bonding, corrosion- 
resistant film with a bright aluminum 
finish. It is especially effective in 
corrosive atmospheres. Roylac forms 
a tough, flexible film, effective for 
sealing porous surfaces. It is non- 
reactive with aluminum, steel, gal- 
vanized and other basic metals — 
won't alligator, crack or peel. Ac- 
cepted as a fast-drying, economical 
product finish coat, it covers up to 
800 sq. ft. per gallon. 


For Test Sample, Specifications and 
Prices Write on Letterhead to: 


ROYSTON 
LABORATORIES, INC. 


P.O. BOX 112-G, BLAWNOX, PA. 


For more information, Circle No. 329 
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IF YOU USE 
SPRAY PAINTING MASKS 


you need these 


MASK WASHING 
MACHINES 


33% to 50% over that 














[They permit a time and labor saving of from 
required by manual cleaning, eliminate the dangers of open tanks or 
pans containing highly volatile solvents, and protect employees from 
possible health impairment. Open-pan cleaning, furthermore, is waste 
ful of solvent and causes rapid deterioration of its cleaning properties. 
Mask washing machines also avert costly production delays, due 


damaging of the fine wire bridging on masks by hand scrubbing. 


MODEL W-3400 


The Fastest Known Means 
of Cleaning Paint Masks 


Accommodates various size masks 
and handles a big volume of wo: 

Requires only 50 gallons of solvent 
for efficient operation. The 40 non- 
clogging nozzles direct a powerful 
spray against BOTH sides of th 


1 


masks simultaneously. In many in- 


stances 20 to 25 wet coats of lacquer 
on the masks have been removed in 


20 seconds, 





Non-ferrous splash-proof 
Visual fluid-level gauge 
Pump intake strainer 

No pump seals required 


Low solvent consumption 


MODEL W-2025 


For Use by Spray Operator 
at Work Station 


Developed for the cleaning of masks 
employed in the spraying of small 
parts. Of desk height, it can be 
used right at the work station, be- 
tween two spray operators. The hing- 
ing arrangement of the lid and the 
position of the switch permit ease 
of mask cleaning by both operators. 
Masks are immersed in the solution 
within a wire basket. Cleaning action 
is by propeller agitation. Solvent 
capacity: 15 gallons. 

We also design and build mask washers for a specific use or for 

extra large size masks. 





CONFORMING MATRIX CORPORATION 


386 Toledo Factories Building Toledo 2, Ohio 
Please send, without obligation, ( ) Folder C on mask washing 
equipment; details on ( ) automatic rotary indexing painting 
machines; ( ) automatic, single-spindle painting machines; (_ ) 
hand masks; ( ) mechanical masking fixtures; ( ) air-operated 
masking fixtures; ( ) stationary, automatic, spray-painting, 
masking machines; ( ) rotary table, automatic, spray-painting 
masking machines; ( ) quotations on masks for parts (or 
prints) which I am forwarding. 
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GREATER THAN 
3 


88mc./mm. 


FOR 


INDUSTRIAL 
RADIOGRAPHY 


This concentrated source of energy 


assures: 
¢ smaller focal spot 
¢ shortest exposure times 
a 


best definition yet possible. 


This new Cobalt 60 is now available 
at reduced prices. 


FOR FURTHER INFORMATION, WRITE DEPT. MM 





ATOMIC ENERGY OF CANADA 
LIMITED 


COMMERCIAL PRODUCTS DIVISION 
P.O. BOX 93 ° OTTAWA, CANADA 
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Model $-25 
Automatic 
Gas Fired 
“INCINOR” 
Mfd. by 
BOWSER, INC. 
finished 
in white 
SICON 


NUTT 


The sparkling white finish o 
this home incinerator stand 
flash temperatures of a 
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meh 35 50°F. 
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Sicon 


Silicone Coating 


SICON withstands the shock of 
high heat combustibles without 
peeling or blistering. Retains 
luster and beauty over long pe- 
riods of time. Now used on all 
INCINOR models. SICON, the orig- 
inal silicone finish, has proved 
best for a long list of other na- 
tionally known products. 
WRITE FOR 
BULLETIN 531 


Sicon 
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The Editor's Page 


Mixed Emotions 


We are always happy to see the development 
of new words which give promise of making 
our language more colorful. At the same time 
we dislike the idea of Washingtonese getting too 
strong a grip on the tongue. These thoughts 
were stimulated by our first sight of a new (to us 
at least) word—‘productionizing’’. Apparently 
what is meant is that something is being put into 
production. After materials have been selection- 
ized, and designs finalized, the object can be pro- 
ductionized. 


That’s Over 


If it were not for the fact that acquaintance- 
ships with many old friends are renewed each year 
at the Metal Show, that entire trip could be ex- 
tremely frustrating. This year, the show was big- 
ger, brassier, and busier than ever, and roller 
skates or a motor scooter should have been fur- 
nished to all visitors. It will take several months 
before I grow back the inches of leg I wore away 
covering those concrete acres. As usual the debate 
now rages as to whether the show was worthwhile. 
I've heard many expressions on both sides of the 
argument, with perhaps an edge going to those 
who feel that the whole thing is just too big. With 
them I concur. 


What Show? 


Incidentally there seems to be much confusion 
as to just what the show is all about. Of course, 
we have all known the affair as the Metal Show 
for lo these many years. This year, mewspapers 
in Cleveland and New York called it the Tool 
Show. To further complicate matters, we under- 
stand the name is to be changed officially to the 
Metal Working Show. Take your choice. 


Helping Hands 


This is something we have no hand in so we 
can comment without bias. Have you noticed 


that many advertisers in recent months have been 
publishing highly informative advertisements ? 
In addition to those which really give good prod- 
uct information, others bring us up to date on 
particular fields. Here is one: “Transistors 
When?” (Minneapolis-Honeywell), from the Oc- 
tober issue of Materials & Methods. This is a 
special ad, but many advertisers provide good 
help month after month in their regular product 
promotion. I think most readers appreciate good 
helpful advertising, and consider it a worthy frost- 
ing on the regular editorial cake. 


Look At Your Bills 


Perhaps the remainder of the country has not 
been so fortunate, but the New York area is 
plagued with a deluge of valuable dollar bills 
circulated by newspapers seeking to increase cir- 
culation. Business comes to a standstill every 
morning while everyone from president to office 
boy scans the list of Lucky Bucks and Bonanza 
Bills. It's questionable whether Materials & 
Methods will enter into the same kind of pro- 
motion. Anyhow our circulation is coming along 
nicely without either giving the magazine away 
or developing a lottery to get people to look at it. 


Where It Started 


The recent death of Dr. Colin G. Fink of 
Columbia University, has uncovered some interest- 
ing facts about chromium plating, a process which 
was developed by Dr. Fink. The first successful 
plating of chromium was done in 1925 and the 
first objects so plated by the commerical process 
were a set of door knobs. Recently, the historic 
door knobs were retired from active duty, after 
29 years, and placed in a museum. For com- 
parison, they might take my rusty auto bumpers 
to show how far backward the art has progressed 
in less than thirty years. 


T. C. Du Mond 
Editor 
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